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PREFACE 


The present vcdume is the first of a series of monographs in the 
general field of systematic baetenolcgy. The data presented have 
been collected, compiled and annotated largely in connection with 
courses oflectures in systematic bactenology given to graduate students 
dsBits in bacteriology at the Iowa State Collie during the past fif- 
teen years. It is an attempt to bring together material which may 
prove of value to those who are desirous of knowitg the probable 
nomenclatural status of the vanous names which have been used in 
bacterial termmology , 

If science is to be defined as a system of dasstfied knowle(%e, the 
subject of bactenology is laboring under a senous handicap m lack- 
ing, probably more than any othdr branch of science, the advant^es 
conferred by a satisfactory system of termmology or of nomenclature 
It would seem that systematic bactenology is deserving of even more 
recogmtion at the hands of teachers and investigators than has been 
accorded to it m the past 

Systematic bactenology has two principal aims or functions which 
are of importance to the teacher and to the investigator The first 
of these aims has to do with the presentation m graphic form of our 
present conception of the phylogeny and of the relationships of various 
groups of bactena The second is to give a greater degree of stabihty 
to the names used for particular groups of organisms and to prevent 
unnecessary nomenclatural confusion in hterature These aims are 
thoroughly scientific, their accomphshment will prove useful, we must 
therefore accord them careful consideration if our nomenclature is to 
be stabihzed 

It IS somewhat diflS,cult to tabulate satisfactorily all of the factors 
instrumental in bnngmg about the present state of confusion and un- 
certainty in bacterial terminology That there is such confusion is, 
of course, a self-evident fact It has been rare m texts or articles 
(until comparatively recently) to find a consistent use made of generic 
names, and systems of classification taught m elementary courses m 
bactenology have rarely been made use of later In some quarters 
there are at the present time certain ill-advised attempts being made 
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to gtandaxdize nomenclature Certam American publishers for ex- 
ample have sought to fix upon the correct generic names for the desig- 
nation of certam microorganisms, but apparently with no clear con- 
ception of the rules which should govern such standardization 
A study of tile catalogs of various colleges and universities in the 
Umted States in which bactenology is bemg taught at the present 
time reveals the fact that m very few eases are courses offered m which 
there is any emphasis placed upon systematic bactenology and phy- 
logeny An examination of the courses offered m other biological 
sciences would show very different conditions Another factor which 
has undoubtedly tended to confuse nomenclature in this science is 
the fact that until recent years most bactenologists received then* 
tr aining in medical schools Dunng their medical course they were 
famihanzed with several sjrstems of nomenclature used in other sciences 
In anatomy, for example, agreement is rapidly being reached that for 
each organ and anatonucal umt a smgle international Latin name shall 
be adopted, and the student becomes famihar with the general rules 
for the formation of such names In pathology and medicine diseases 
are designated in much the same fashion, a descriptive Latin phrase, 
frequently consistmg of several words, is used It is exceptional for 
the teacher m bactenology to emphasize the fact that systems of names 
used in anatomy and pathology are utterly different and based upon 
other rules than those used in naming hving plants and aniTnala Many 
of the polynomials which cumber our bactenological literature have 
been apphed by workers who do not have such distinctions in mind 
By far the most important factor which has determmed the attitude 
of teachers and mvestigators toward this problem has been the lack 
of a really adequate system of group differentiation, of classification 
It has taken bacteriological systematists a long time to reahze that 
such group differentiation (the separation of species and genera), 
upon other than morphological differences, may be wholly vahd The 
botamcal bacteriologist has ignored physiology which is so important 
The physiological bacteriologist has, in many cases, not possessed the 
background of the systematist The latter worker may point out the 
characters which should be used, but finds diflEiculty in their practical 
apphcation to the specific problems of taxonomy 
The most hopeful sign of importance in this respect probably, has 
been the work of the committee on taxonomy of bacteria of the Society 
of Amencan Bacteriologists under the chairmanship of Dr Winslow, 
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and of the more recent work of a committee on classification of bac- 
teria under the chairmanship of Dr Bergey. The work of Mrs Enlows 
in the names of bactenal genera is also to be commended. It is to be 
expected that, as a result of their work, eventually a practical sys- 
tem of nomenclature which will be satisfactory and applicable to all 
fields of bacteriology will be evolved 

But, it may be asked, is a scientific classification of bactena really 
important and desirable? Are we not m akin g progress in our science 
quite as rapidly as we would without the increased emphasis upon 
taxonomy? The followmg statement by H. Marshall Ward, pub- 
hshed two decades ago is apropos 

^The only really valid objection to a purely scientific classification 
is the old objection of the purely utihtanan practical man, and even 
there the objection is relative This leads me to brmg out the point 
that the bacteriologists in the widest sense of the word are reaUy 
looking at the question of classification from at least two very dif- 
ferent points of view On the one hand, we have the botamsts, who 
direct their attention to the orgamsm, the Schtzomyceie itself, as a 
biological phenomenon to be examined and reported upon as thor- 
oughly as possible, for them no classification is complete which does 
not record, or (which amounts to the same thing) imply in its reeoids, 
all of the hfe phenomena of the orgamsm, including its pedigree 

''On the other hand, we have the pathologists, hygiemsts, brewers, 
chemists, etc , who regard the orgamsm simply as an object to be named 
for convemence m reference, because it brings about ceitain changes 
m tissues, waters, and other media which they are more especially 
concerned with They do not care, and naturally so, what vagaiie^ 
the orgamsm exhibits, so long as they can recogmze it when the\ 
meet with it As a mattei of expeiience, however, it is just these 
vagaries that bring about the souices of error which beset them on 
all hands, and hence they are equally interested with the botanist 
m having them cleaied up and explained When w^e come to the 
conclusion that, whatever may be beheved to the contiaiy, the loal 
interests of bacteriologists of all kinds aie identical ” 

The first chapter of the present volume is devoted to a brief history 
of the various classifications of bacteria that have been proposed up 
to the present time An effort has also been made to give dichotomous 
keys to the genera and higher groups recogmzed by the various wnters 
whenever there seemed to be sufficient data for their formulation 
Contrary to commonly accepted opinion, it will be found that a large 
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number of observers have made contributions m this field, but the 
writings are so widely scattered and, m many cases, the journals and 
other publications so ddficult of access that for the most part they are 
quite unknown to our modem writers or, at least, unheeded by them. 
It IS beheved that a synopsis of these various schemes of classification 
that have been proposed and a comparison of the various bases upon 
which these rest must surely be of service m developing a stable bae- 
teriolc^cal nomenclature 

The second chapter has to do with codes of nomenclature and theur 
rdationships to the problems of bacterial tenmnology The subject 
of nomenclature is, in part, distmct from that of classification The 
latter deals with methods and criteria of use in the differentiation of 
groups from each other The former has for its function the deter- 
mination of the kmd of a name that shall be apphed to a group and the 
validity and suitabihty of names which have already been apphed. 
This frequent confusion of nomenclature m classification has made 
us hesitate to give a name to that which we cannot accurately define 
It IS true, however, that species have not been accurately dehm- 
inated in the older biolc^cal sciences, but this fact has not interfered 
with at least tentative arrangements of the genera and higher groups 
nor of apphcation of correct names It seems to be self-evident that 
until the bactenologists can agree upon a code and follow it consist- 
ently, there is httle hope or remedy for our present chaos It is 
beheved that the discussion of the International Botamcal Code given 
m this second section will show that it may constitute an adequate 
basis, which, with some modification, may prove satisfactory as a 
guide 

The third chapter is an alphabetical hst of aU of the names which 
have been used by various authors to designate bacterial subgenera, 
genera or higher groups so far as a rather comprehensive study of the 
literature has revealed them Wherever practicable the onginal de- 
scription has been quoted, the descnptions used by various subsequent 
writers discussed, and sufficient data mcluded to msJie possible in 
most cases, at least, the formation of an opinion as to the probable 
nomenclatural status of each name It is beheved that this hst will 
prove helpful m the determination of the exact meaning of the vanous 
names, m the formulation of adequate diagnoses for the determination 
of synonymy, and in preventing the mtroduction of new names where 
there are valid older names 
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C. H. Brown of the hbrary of Iowa State College. 
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oPBAcimaA 

Appaimtfy tile fiiat demote sfiaoed desniptioia of anyoigaai^m- 
dtoided new among tbe baeleiia Is prolidbll^ iiist ol Muelbr in be 
VermimtiknestriumetfiwBiki^^ l^fd!o>ffii^l£i7,atmdged 

fit)mlusmtnx}Q0ti(m^ gfmttiem^ and tbo gjaneca of the 

group ia vluieb tbe haetona 

Ifo^ec's ClMKttterttnn of Tenaes (1773) 
a. ToitacaJi destiinh. 

b. Y^^aates . litfutoria 

c Ozgaou externis nallis 
d. Teietes. 

1. Corpus puactifoime ilonoi 

2. Corpus sphamcma Yohox 

3. Corpus c^mdraceum JBhtehdia 

4. Corpus elongatum Yi5no 

6 Coi^ caTum Bwtana 

dd. Complauati (With four genera ) 

CO Orgaus exterms (With four genera ) 
bb Serpentes Hdmtnihtca 

(With e^t genera ) 

aa Tentaoohs mstructi Testaeea 

(With twelve genera ) 

Later m the introduction to the above volume the two genera Monas 
and Vibrio (which contam his bacterial species) are noted as found 
among the Aquatm, also among the Hydlmi, also under Tentacuhs 
niiUis, inconsptcm, teretes, and still later under VaeiUantes, peUucidi 
Finally he places these genera with Vohox and Enchelts m a classi- 
fication under the headii^ Organis externis nuUis, crassiuscula 
Three species of Monas are described The generic description is 
“ Vermis incrmepuuus, stmplicmimus peUvcidus, pmctiformus ” The 
g^us Vibrio is described as “Vermis incmspicuus, simphcissimus, 
teres, dongatas.” Fifteen species are described Several of them were 
doubtiess bacterial forms. 

Ib the year 1783 theie appeared a posiiiumous volume by MueUer, 
entiileidi “^nmolntla Iitfusma fimiaiSia et marina.” The infusoria 
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were divided into two groups ^^Orgams exterms nulUs*^ and ^‘Orgams 
exterms.*^ The forms now mcluded among the bacteria were all to 
be found m the ten genera of the first group These were separated 
ae follows (p XXVI) 

Mueller’s Classification of Protozoa, etc. (1^86) 

Crc88%u8cula 

1 Monas Punctifonne 

2 Proteus: Mutabile 

3 Voluox Sphaencum 

4 EncheUs Cylmdraoeum 

5 Vibno, Elongatmn 
Memhranaeea 

6 Cyclvhum Ovale 

7 ParamoecMm. Oblongum 

8 Kolpoda Simatum 

9 Qonxum: Angulatum 
10 Bursana Cavum 

Two of these genera contamed organisms now included among the 
bactena. In the genus Monas were ten species and m Vibrio thirty- 
one species. Of these very probably Monas termo, M punctum and 
M lenSj Vibno lineola, V rugula, V bacilliLS, V undula, V serpens 
and V spmUum were bactena The monads were spherical or ovoid 
m shape, the vibnones longer, and m most species spiral 
Within the next two decades, no advance was made in the classi- 
fication of the forms now known as bacteria However, three generic 
names were created by as many writers for organisms supposed to be 
fungi, but which many decades later were shown to be bacteria 
The first of these was named by Link (1796), who described Polyavr 
gium fnieUinvMf an organism m its frmtmg stages bearmg a close resem- 
blance to a mold, but which was later shown by Thaxter (1892) to 
belong to the My'xobacteriaceae The second name was apphed to the 
species Serratia marcescens by Bizio (1823) This investigator had under- 
taken to study the cause of an outbreak of bloody '' polenta which was 
causmg much superstitious fear among the peoples of northern Italy 
He attributed the difficulty to a fungus which developed a red pigment 
on farinaceous foods This was probably the organism now more com- 
monly termed Bacillus prodigiosus Somewhat later Sette (1824, 
p. 51) named what is apparently the same organism Zaogalachna ^?ne- 
tropha, also regardmg it as one of the fungi. 
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Persoon (1822, p 96) used the designation Mycoderma mesentencum 
for the membrane which appears upon the surface of fermenting alco- 
hohc solutions, eonsistmg lai^ly of acetic acid bacteria and yeasts 
The organism was classed with the fungi, its relationship to the In^ 
fusorm of Mueller was not at the time apprehended. 

Bory de St. Vmcent (1824) created the genus Melanella to mclude 
all non-flexible organisms of the group of Vtbnomdes whether straight 
or spiral To this genus he transferred four of Mueller's species of 
Vthrio. (V hneola, V, rugula, V baaUus and 7. sptrtUum) 

Boiy de St Vmcent (1826) prepared a “Tableau des Ordes, des 
Families et des Genres de Microscopiques " This was a dichotomous 
key to genera A translation of the key earned out to include only the 
forms now listed with the bacteria is as follows : 


Bory de St Vincentes Classificatioii ( 1826 ) 


a Without Testa 

b Perfectly smooth, without cilia or other vibratile organs 
Order Gymnode 
c Without appendages 

d Never linear or wormlike (5 families ) 
dd Linear or wormlike 

Family Vihrwntdes 
e Body opaque 

f Coiled m a discoid spiral 

Spirthna 

ff Not coiled in a discoid spiral 
Melanella 

ee Body transparent (diaphanous) 
f Attenuate at both tips 

Vibrio 


ff Obtuse 

g With one end enlarged 

Lacrimaioria 

gg Not enlarged at one end 
Pupella 


Von Baer (1827, p 748) proposed to establish a genus Inneola to 
mclude all of the extremely mmute Infusoria 

The first considerable contnbutions to our knowledge of bacteria 
and their classifications, following Mueller, were those of Ehrenberg 
(from 1828-1838) Certam of his genera of the Infusoria were made up 
almost entirely of organisms now mcluded with bacteria. The follow- 
ing key win indicate the principal groups of the Infusoria and the por- 
tion of the “ bacterial ” genera in the ^rstem. 
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Elireiiberg’s Classification of the Infusoria (1838) 

a Forms which ingest solid particles^ as carmine 

Polygastnca 

aa Forms which never mgest particles 

b Family Monad%na Genus MoncLS, of which Mona^ crepusculum was 
probably a bacterium 

bb Family Vibrtonia Forms which tend to form filaments as a result of 
incomplete fission 
c Cells not flattened 

d Cells not flexuous 

e Forming straight rods Bacterium 

ee Forming spiral rods Spirillum 

dd Cells flexuous 

e Straight rods Vibrio 

ee Spiral rods Spirochaeta 

cc Cells in form of a flattened spiral Spirodiacua 

He also descnbed as a member of the diatom genus Oaillonella, a 
(?. ferrugtnea now generally included among the bacteria Later he 
changed the spelhng to Galhonella In spite of the fact that it is that 
of a recogmzed diatom genuB, this name is still frequently mcorrectly 
used as a bacterial genenc name m the designation of this iron organism 
In the form finally assumed by the Ehrenberg classification (1838) the 
bactenal species recognized were as follows Bacterium tnloculare^ 
Vihno lineola, V tremulans^ V subiilis, V rugula^ V pro- 
lifer and V bacillus, Spirillum undula, S tenue, Spirochaeta phcatilis 
and Spi7 odiscus fulvus Later (1840, p 202) he described Vibrio syn- 
cyaneusendV synxanthus 

Kutzmg (1833, p 385) described as a fresh water alga a form which 
he termed Sphaerotilus natans This is now generally included among 
the filamentous water or iron bacteria 

Dujardm (1841, p 209) used the family designation Vibrionia to 
include ‘^Animaux sans organes locomoteurs visibles, se mouvent par 
I'effect de leur contractibilite generale ” The genera recognized may 
be differentiated as follows 

Dujardm’s Classification of Vibrioma (1841) 

A Cells straight, non-flexuous, more or less definitely jointed, with slow 
wave-hke motility Bacterium 

B Cells straight or bent, more or less definitely jointed, flexuous 

Vibrio 

C Filamentous forms spiral or screw shaped, never straight, and revolving 
rapidly on the axis Spirillum 
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TrevissLL (1842, p 56) described aa orgamsm which he placed among 
the algae as closely related to OsctU(it<>r%a. To it he gave the name 
Beggiatoa punctata This genus is now generally recognized as beloog- 
mg among the sulphur bacteria In the same year Goodsir (1842, 
p. 432) described an organism which he named Sarcma ventrtcuh. It 
occurred as masses of spherical cells fo rmin g regular packets m the 
vomit of a patient The relationship of this organism to the types m- 
eluded by previous writers among the Infusoria was not recogmzed 
Kuetzing (1843, p 198) described one of the iron bacteria, Lepto- 
thnx ochracea, which may be regarded as the type species of this genus 
Later Rohm (1853, p 345) named one of the mouth bacteria Lepto- 
thnx huccahs We know now that the two species named are not at all 
closely related, but the double use of this designation has led to much 
confusion in hterature in recent years. Sanitary bactenologists in 
general use the genus Leptothnx for iron bacteria, while many medical 
bactenologists use the name for certam parasitic mouth forms. 

Leidy (1849-1852) described several genera of Entophyta^^ from 
the mtestmes of arthropods Several of these, probably Arthromttus, 
CladophyturHj Corynodadus^ Cryptodemta, Ecanna, and Enter6(>ryus, 
may tentatively be mcluded with the bacteria It is noteworthy that 
m 1849 this author called attention to the probable relationships of the 
Viibno and Bacterium to plants, that is to the Entophyta 
Perty (1852) m his '^Zur Kenntmss klemster Lebensformen ” di- 
vided the Infusoria mto Cihata and Phytozoidia, the latter m tuin he 
divided into three sections, the third of which he termed Lampozoidea. 
The family Vibrionida is mcluded under this The subfamilies and 
genera of the Vibnomda may be differentiated as follows 

Perty’s Classification of the Vibnomda (1852) 


a. Chains or filaments spirally wound 



Subfamily 1 

Spinlhna 

1 

Cells not fiexuous 

Spirillum 

2 

Cells fiexuous 

SpiTockaeta 

aa Filaments flexuous or straight Subfamily 2 

Bacterina 

1 

Cells fiexuous 

Vibrio 

2 

Cells not fiexuous, cells isolated 

Bacterium 

3 

Cells not fiexuous, m filaments 

MetaUacter 

4 

Cells not fiexuous, filaments 

Sporonema 


Three species of Spinllum, one of SpiTOchaeta^ three of Vibno^ one 
of Bactenumj one of MetaUacter and one of Sporonema were described. 
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Grifl&th (1853, p 438) recognized the fact that the GalhoneUa 
Jerruginea of Ehrenberg was not a diatom, and created for it a new genus 
Didymohehx 

Ferdmand Cohn (1854, p 123) described as a genus the slimy bacte- 
rial growth which develops m certam solutions, givmg it the name 
Zoogloea. Later (1872) he abandoned this term recogmzmg this to be 
simply a growth stage m the developmental cycle Cohn’s most im- 
portant conclusion at this tune was to the effect that the bacteria 
(Vibnomen) belong m the plant kmgdom rather than with the true 
Infusoria 

Henfrej'' (1856, p 53) descnbed as an alga a form which he termed 
Chihrocystis roseo-pmtnica This was later placed among the sulphur 
bacteria by Wmogradsky (1888) 

Naegeh (1857, p 760) first created a defimte group m the plant 
kmgdom for the bacteria He umted the genera Bacterium, Vibrio, 
Spirillum, Sarana, Umbina and Nosema under the group Schisomycetes, 
the name by which the bacteria have m general smce been known 

Berkeley (1857, p 313) m his Introduction to Cryptogamic Botany 
mcluded two new genera among the molds, Chondromyces and Stigma- 
tella The work of Thaxter has shown these forms to be the fruitmg 
bodies of mycobacteria 

In 1865 (p 156) Trecul studied cartefuUy certam vegetable cells which 
found developmg m putref 3 nng plant tissues To the vanous shapes 
he gave the names Urocephalum, Amylobacter and Clostridium These 
terms have been sometimes used by subsequent writers as genenc names 
and ascribed to Trecul, but this ascription is not, strictly speakmg, 
correct, for this author named no species, his names can be regarded only 
as pseudogeneric 

Rabenhorst (1865) m Sectio II, Algas Phycochromaceas Complectens 
of his Flora Europaea Algarum mcluded a number of bacterial genera 
with the blue green algae All are mcluded m his order Nematogenae 
Family OsciUanaceae The following key to the three subfamilies and 
to the genera of the subfamily Spinllineae will serve to show this author’s 
conception of relationships 

Rabenhorst’s Classification of Bactena (1805) 

A Filaments more or less destitute of color, flexuous or spirally bent, not 
sheathed, often embedded in mucus 

Subfamily 1 Sjnnllineae 
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I Filaments short, cylmdric or filiform 1 Vibrw 
II Filaments filiform, articulated, spirally twisted 

2 Spirillum 

III Filament spiral, much elongated 3 Spirochaeta 

B Filaments colored (often only pale blue) sheathed, usually not movmg, rarely 
slowly oscillating Subfamily II Leptothricheae 

One genus of the two included, Leptothrtx, is often classed with the bacteria 
C Filaments more or less colored, sheathed, often showing active oscillation 

Subfamily III Oscillarieae 

One genus, Beggiatoa is now generally classed with the bactena 

As a footnote under the heading Fungorum genera Leptothucheis 
et Oscillams quasi affi/nia the following genera are included Cryp^ 
tococcus, Ulvinaj Sphaerotilus and Hygrocroais 

In the genus Vihrio the following species are listed, T" lineola,V 
tremulanSf V subtilis, V rugula^ V prolifer j V serpensj and F. bacil- 
lus In the genus Spirillum are included Sp undula, Sp tenue, Sp 
volutans and Sp rufum The single species of Spirochaeta is Sp. 
phcatilis 

Hallier (1866) introduced the theory of pleomorphism as applied to 
microorganisms As a result of his work no additional knowledge of 
bacterial classification was developed, indeed it was probably somewhat 
instrumental m retardmg advance N o generic names are to be ascribed 
to him, although he mtroduced certain names to designate what he 
beheved to be growth forms, and which were later used by various au- 
thors as genera 

Davame (1868) concluded as a result of his study of the anthrax or- 
ganism that this microbe was closely related to the other bacteria, but 
unhke those previously described, non-motile To this type he ga\ e the 
generic name Bacteridium A key to the genera of bacteria which he 
recognized is as follows 

Davaine’s Classification of Bactena ( 1868 ) 

a Filaments straight or bent, never spiral 
b Motile 

c Cells rigid Bacterium 

cc Cells flexuous, sinuous Vibrio 

bb Non-motile Bacteridium 

aa Filaments spiral Spirillum 

Cohn (1870, p 108) descnbed one of the filamentous iron bacteria 
as Crenothrix polyspora iOebs (1871) in conformity with his ideas on 
bacterial pleomorphism gave the name Microsporon septicum to the 
pleomorphic orgamsm which he associated with pus infections 
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Cohn (1872, p 229) named a spherical organism which he found in 
smallpox lymph the Mzcrosphaera vacctmae Latei the fact that this 
generic name had been previously used for a genus of Ascomycetes 
led him to change to the generic name Micjococcus 
The first measuiably adequate classification ot bacteria following 
the recognition of the fact that they were plants, not animals, was that 
of Cohn (1872, p 127) He defined the bacteria as having cells free 
from chlorophyll, spherical, oblong oi cylmdric, straight or bent, 
multiplying exclusively by fission and either isolated or vegetating m 
cell families Four tribes with a total of six genera were recognized 
They may be diffeientiated by reference to the following key 


Cohn’s Classification of Bacteria (1782) 


A 

Cells spherical 

Tribe I 

Sphaebobacteria 


One genus only 


1 Micrococcus 

B 

Cells isolated short rods 

Tribe II 

Microbacteria 


One genus only 


2 Bacterium 

C 

Cells elongate or in filaments 

Tube III 

Desmobacteria 


1 Cells not fiexuous 


3 Bacillus 


2 Cells fiexuous 


4 Vibno 

D Cells spiral 

Tribe IV 

Spirob ^cteria 


1 Cells not fiexuous 


5 Spirillum 


2 Cells fiexuous 


6 Spirochaete 


It will be noted that one new genus. Bacillus, was created with B 
svblihs as the type Two other species. Bacillus ulna and B anthracis 
weremcluded 

BiUroth (1874) m a volume entitled ^'Untersuchungen uber die Veg- 
etationsformen von Coccobactena septica/^ revived in a modified form 
the Hallier theory of pleomorphism As the result of extended studies 
he came to the conclusion that various bacteria which he observed were 
different growth forms of the organism which he termed Coccobactena 
septica To the various growth forms he gave names, such as Mtao- 
coccos, Mesococcos, Megacoccos, Microbactena, Mesobacteria, Mega- 
bacteria, Monococcos, Monobactena, Petalococcos, etc With a modified 
spelling some of these names have been used by subsequent wiiteis 
as generic names for bacteria, and by some have been credited to Bill- 
roth This is incorrect as the names were not used by this authoi m 
a genenc sense, and had no species named 

Cohn (1876, p 141) later greatly extended and improved his classi- 
fication of bacteria He concluded that they belonged with the blue 
green algae, differmg prmcipally m the absence of chlorophyll His 
complete classification is as follows 
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Cohn’s Classification of the Schizophyta (1875) 


Cells free or united into slimy families by an intercellular substance 

Tribe I Gheogenue 
b Cells free or m twos or fours 

c Cells spherical Chroococcus Naeg 

cc Cells cylindrical Synechococcus Naeg 

bb Cells m resting stage united into amorphous slimy families 
c Cell membranes continuous with intercellular substance 
d Cells without phycochrome, very small 

e Cells spherical Micrococcus Hall emended 

ee Cells cylindrical Bacterium Duj 

dd Cells with phycochrome, larger 

e Cells spherical Aphanocapsa Naeg 

ee Cells cylindrical Aphanothece Naeg 

cc Intercellular substance formed of layers of cell membranes 
d Cells spherical Gloeocapsa Kg Naeg 

dd Cells cylindrical Gloeotkece Naeg 

bbb Cells united into definite slimy families 

c Cell families of a flat single layer of cells 

d Cells in fours in one plane Merismopedia Me} en 

dd Cells irregularly grouped on surface of sphere 
e Cells spherical, families broken into nets 

Clathrocystis Henfr 

ee Cells cylindric Coelosphaerium Naeg 

cc Cell families, many layered, united into spherical cell bodies 
d. Number of cells definite 

e Cells spherical, in tetrads, colorless 

Sarcina Goods 

ee Cells cylindric, not legularly arranged, with phyco- 
chrome Gomphosphaeria Kg 

dd Number of cells indefinite, ver} large 
e Cells colorless, verj small 

Ascococcub Billr emended 
ee Cells with phycochrome, larger 

Polycystbb Kg 
Coccochloi IS Hpr 
Polycoccus Kg 

Cells united into filaments Tribe II Nematogeyiae Rab 
b Cell filaments always unbranched 

c Filaments free or felted together 

d Filaments c} lindric, coloiless, indefinite!} jointed 
e Filaments very slender, shoit 

Bacillus Cohn 

ee Filaments ver} slender, long 

Leptoth IX "Kg em 

eee Filaments thicker, long Beggiatoa Trev 
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dd Filaments cylindnc, with phy cochrome, definitely jointed- 
Reproductive cells unknown 

Hypheothrix Kg 
Ose%llar%a Bose u a 

3d Filaments cylindric, jointed, forming gonidia 
e Colorless Crenothnx Cohn 

ee With phycochrome Chamaesiphon u a 

4d Filaments spiral 

e Without phycochrome 

f Filaments short, slightly wavy 

Vibno Ehr em 

ff Filaments short, spiral, stiff 

Spirillum Ehr 

fff Filaments long, spiral, fiexuous 

Spirochaete Ehr 
ee With phycochrome Spirulina Link 

5d Filaments rosary l±e 

e Colorless Streptococcus Billr 

ee With phycochrome Anabaena Bory 

6d Filaments tapered to tip Spermosira Kg u a 
cc Filaments united together mto slimy families 

d Filaments cylindric, colorless Myconostoc Cohn 
dd Filaments cylindric, with phycochrome 

Chthonoblastus'-Limnochlide 

3d Filaments rosary like Nostoc, Hormosipkon u a 

4d Filaments tapering to tip Rivularia Roth 

bb All filaments with false branches 

c Filaments cylmdric, colorless Cladothrix Cohn 

Streptothrix Cohn 

cc Filaments cylindric, with phycochrome 

Calothrix Ag 

3c Filaments rosary like Merizomyna Kg 

4c Filaments tapering Schizosiphon Kg 

It Will be noted that the following bacterial genera were new, 
Ascococcus (species A Billrothii), Streptococcus (erroneously ascribed to 
Billroth, even here without a species designation and probably therefore 
invalid) Myconostoc {M greganum), Cladothrix (sp C dichotomaj name 
mvalid because earlier used for another genus of plants), Streptothrix 
(Str Foersterif generic name mvalid because of previous use of this 
generic name for a genus of fimgi) 

It has been suggested that if a date for a pomt of departure for the 
classification of bacteria is to be fixed it might well date from this 
1875 classification of Cohn 

In 1877 the vetermarian BoUmger sent to the botanist Harz purulent 
matenal from a case of ^4umpy jaw'^ m a cow Harz found present 
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an organism which he named Actinomyces boviSj the type of a group of 
organisms now recognized as showmg many mtermediate characters 
between the true bacteria and the fungi Rivolta (1878, p 169) ob- 
jected to this name, and proposed m its place Discomyces bovis 
McNab (1877, p 340) outlmed a classification of the “Vegetable 
Kingdom His lowest group was the Subkmgdom Thallophyta^ 
with several classes The first of these he termed Schizophyta or 
Protophyta The orders and famihes were as follows 

McNab’s Orders of the Schizophyta (1877) 

Order I Cyanophyceae or Phycochromaceae 

Families Chroococcaceae, Kostocaceaej Oscillatonaceaej Rwular%~ 
aceae^ Scytonemaceae 
Order II Chlorophyllophyceae 

Families Palmellaceae, Euglenaceae 
Order III Schizomycetes 

Family Bacteriaceae 
Order IV Saccharomycetes 

Family Saccharomyceae 

Van Tieghem (1878, p 198) mtroduced the generic name Leuconostoc 
to designate a streptococcus-hke form occurrmg m large gelatmous 
masses m syrup, an oigamsm previously described by Cienkowski 
(1878, p 12) as Ascococciis mesenteroides 
Magnm (1878) m his text “Les Bacteries” reviewed at length the 
classification of bacteria, and adopted the scheme of Cohn 

Miquel (1879-1881) published a series of articles on the organisms 
which produce ammoniacal fermentation in urme He mtroduced the 
geneiic names Urobacillus, Urococcus and Un asm etna foi bacilli, cocci 
and saremae which could bring about this change 
Tievisan (1879, p 13) created seveial new genera of bacteria, and 
evolved the following classification 

Trevisan’s Classification of Bacterial Genera (1879) 

a Unicellular bacteria, globose or cylindric Spores solitary within the cells 
Multiplication by division of the cells in one, two, or all directions 

Tribe I Bacteneae 

b Cells free or when quiescent associated m indeterminate mucous 
colonies Subtnbe I Euhacteneae 

c Cells globose or globose ovoid Multiplication by vegetative 
division of the cells m all directions 

Genus 1 Micrococcus 
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Winter’s Classification of Bacteria (1880) 
a. Cells spherical or oval 

b Cells isolated, m chains or embedded irregularly m mucus 

1 Micrococcus Cohn 

bb Cells united into definite colonies 

c Colony hollow, with peripheral layer of cells 

2 Cohma Winter 

cc Colony solid, filled with cells 

d Cells united in small but definite numbers into regular 
families 3 Sarcina Goodsir 

dd Cells m large and indefinite numbers united into irregular 
colonies 4 Ascococcub Cohn 

aa Cells cylmdric, short or long 

b Cells short, cylmdric, single or bound loosely together m pairs 

5 Bacterium 

bb Cells longer, cylmdric, united mto filaments 
c Filaments isolated or felted 
d Unbranched 

e Cells straight 

f Short, definitely jomted 

6 Bacillus Cohn 
ff Long, indefinitely jomted 

g Very slender 7 Leptothnx Kutzmg 

gg Thicker 8 Beggiatoa Trevisan 

ee Cells spiral or bent 

f Cells short, with few turns, not fiexuous 

9 Spirillum Ehr 

ff Cells longer, with numerous turns, flexible 

10 Spirochaeta Ehr 
dd With apparent branches 11 Cladothrix Cohn 

cc Cells embedded in rounded gelatinous masses 

12 Myconostoc Cohn 

aaa. Cells lancet-like, flat bands, spirally wound 13 Spiromonas Perty 

In an “Anhang” lie includes two other genera, SphaeroUlus Kut- 
zing and Crenothnx Cohn The name Cohma used as generic designa- 
tion by Wmter was preoccupied, and changed later by Schroeter to 
Lamprocystts 

Prazmowski (1880) m a study of certam anaerobic bacteria revived 
Trecul’s casual name Clostnd%uin,&XLA created a genus with this designa- 
tion to include those organisms which produce spores m more or less 
spindle-shaped cells 

De Lanessan (1880) gave an outhne of a classification of the genera of 
bacteria as follows 
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de Lanessan’s (1880) Classification of Bacteria 

A Cells not united in filaments, separating immediately after division, or in 
colonies (zoogloea) united by a gelatinous substance 
I Cells dividmg m one direction only 

a Cells spherical Micrococcus 

b Cells elliptical or short cyhndrical Bactenum 

II Cells dividing regularly m three directions of space, forming cubical 
colonies Sarcina 

B Cells cylindrical in filaments 

I Filaments straight, imperfectly segmented 

a Filaments very slender and short, small rods 

Bacillus 

b Filaments slender and long Leptothrix 

c Filaments broader and long Beggiatoa 

II Filaments undulant or spiral 
a Filaments short 

1 Filaments slightly undulant Vibrio 

2 Filaments spiral, stiff Spirillum 

b. Filaments long, flexible, with rapid undulations, spiral throughout 
length, slender, actively motile S pirockaeta 

Bergonzmi (1881) named a violet organism which he studied Cromch 
bactenum vtolaceum 

Kem (1882, p 135) studied the organism producing a Caucasian 
fermented milk beverage Because it apparently produced two spores 
to a cell he named it Dispora caucasica Either Kem mistook other 
cell inclusions for spores or confused spore-bearmg bacteria with the 
sour milk form His organism cannot be satisfactorily identified from 
his description, and the genus name has not been used by other writers 

Zopf (1883) m the first edition of his “Die Spaltpilze” formulated 
a somewhat new characterization of bacteiial genera The families 
and genera recognized may be sepaiated as follows 

Zopf^s Classification of Bacteria (1883) 

a Cells spherical, sometimes in filaments made up of coccal elements One 
genus only Leuconostoc 

aa Organisms showmg coccus and rod shapes in growth stages 

b Spiral forms lackmg as a growth stage Filamentous stage showmg 
no differentiation of base and tip 

c Not becommg spmdle or club shaped when sponilatmg 

Bacterium 

cc Rods becommg spmdle shaped or ellipsoidal or club shaped 
when sporulatmg Clostridium 
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bb Possessing spiral stage in tbe growth 
c Not forming false branches 

Leptothrvff, Beggiatoa, Crenothnx and Phragmtdiothrvs 
cc Formmg false branches Cladothnx 

Balcke (1884) according to Lindner named an organism from ferment- 
ing woit PediQcoccus cerevisiae This generic name has been commonly 
used smce as a designation for organisms which occur in tetrads but do 
not foim regular Sarcina packets 

De Barj^ (1884) introduced a new principle into the classification 
of bacteria by his separation of these organisms into two groups based 
upon the piesence of endotepores m the one and of arthrospores in the 
other The foUowmg key will illustrate this method of differentiation 

De Baiy’s Classification of Bacteria (1884) 

a Producing endospores 

b Eods straight or shghtly bent (mcluding all non-arthrosporous types 
of Clostr%d%umj Bacteridium, F^&no, etc ) 

1 Bacillus 

bb Bods spiral 2 Spirillum 

aa Producing arthrospores 

b Bosanes of cocci, embedded in firm masses of gelatin 

3 Leuconostot 

bb Simple rods 4 Arthrobactenum 

bbb Filamentous forms 5 Ci enothnx 

6 Beggiatoa 

7 Cladothnx 

8 Leptothrix 

The classification used by Grove (1884) was an exact tianslation of 
that of Wmtei 

Van Tieghem (1884) agreed with Cohn m including the bacterial 
genera among the blue-green algae The following key, carried to gen- 
era only for the bacteria, will illustrate the rather indefinite group- 
ing used bv this author 

Van Tieghem’s Classification of Bacteria (1884) 

A ^Family I Nostocaceae Producing cysts With many algal genera and the 
bacterial genera Beggiatoa BJxdLeuconostoc 
B Family II Bacteriaceae Producing spores 

I Cell division m one direction of space 
a Cells spherical Micrococcus 
(In gelatm, Ascococcus, Nake^, Punctula ) 
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b Cells elongate 

1 Cells not spiral 

(a) Cells separating when formed 

Bacterium 

(b) Cells forming a chain or filament 

Bacillus 

(c) Filaments relatively long 

(1) Sheathless Leptothrvx 

(2) Sheathed Crenothnx 

(d) Filaments branched Cladothrix 

(e) Enclosed m gelatin Ascohacteria 

(f) Naked cells Polybacteria 

2 Cells spiral 

(a) Cells separating quickly Vibrio 

(b) Spiral, like a spring Spirillum 

(c) Cells longer and more slender 

Spirochaete 

(d) Cells embedded in gelatin 

Myconostoc 

II Cell division in two directions of space, giving rise to tetrads 

Merista 

III Cell division m three directions ot space forming cubical packets 

Sarcina 

The genera Streptococcus for the chain cocci and Staphylococcus 
for the irregularly grouped cocci from pus were first adequately defined 
by Rosenbach (1884) Both of these names had pieMously been used 
by other wi iters, but Rosenbach was apparently the first to associate 
them definitely wuth species 

Zopf (1884) in the thud edition of Die Spaltpilze materially modi- 
fied and enlarged the bacteiial classification used in the fiist and second 
editions The lour mam gioups were recognized as before, but the 
number of genera increased Following is the classification used 

Zopf’s Classification of Bacteria (1885) 

a Cells producing only a spherical stage 

b Not embedded in firm masses of gelatin 
c Cells regularly arranged 

d Cells in chains Streptococcus 

dd Cells not in chains 

e Cell division in two planes, forming flat plates of 
cells Merismopedia 

ee Cell division in three planes, forming regular cubes and 
packets Sarcina 

cc Cells irregularly arranged Mict ococcus 
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bb Cells embedded in thick gelatinous masses 

Ascococcus 

aa Consistmg of cocci, rods and filaments, or the latter two forms only, in 
filaments no differentiation of base and tip 
b Spore formation unknown or not occurring 

c Cells not spiral Bacterium 

cc Cells spiral Spirillum 

bb Spore formation known 

c Filaments spiral Vihno 

cc Filaments not spiral 

d Formmg cocci and rods, spore formation in the former 

Leuconostoc 

dd Forming cocci and rods or latter only Spores m rods or 
cocci Bacillus 

ddd As in dd, but spores m swollen cells 

Clostridium 

3a Consistmg of coccus, rod and filament forms, the latter with a differentiation 
of base and tip 

b Filaments contaming sulphur, sheathless 

Beggiatoa 

bb Filaments without sulphur 

c Filaments sheathed Crenothnx 

cc Filaments not sheathed, cell divisions ultimately both longitudi- 
nal and transverse Phragmidiothrix 

ccc Filaments with or without sheaths, no longitudmal cell division 

Leptothnx 

4a Consistmg of cocci, rods, filaments and spirals False branching occurs 
Spore formation is unknown Cladothnx 

Trevisan (1885} described several new genera of bacteria, including 
Kurthiaj Zopfiella, Bactenopsis, Klebsiella and Gaffkya 
In the same year he also created the genus Pacima to include or- 
gamsms of the type of the Asiatic cholera organism 
Hauser (1885) described a new genus Proteus to include certain put- 
refactive bacteria which formed characteristic amoeboid colonies on 
gelatm and which exhibited a high degree of pleomorphism, varying 
from cocci to rods and spirals 

Lutz (1886) proposed the generic name Coccothnx to designate the 
acid fast bacteria of the types of the organisms of tuberculosis and of 
leprosy He also made this genus the type of the family Coccothncha^ 
ceen In the same year Weichselbaum used the designation Dipl(h 
coccus pneumoniae for the causal organism of pneumonia 
Flugge (1886) outhned a classification of bacterial genera which 
has been extensively followed by medical bacteriologists A key to 
his genera may be constructed as follows 
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Flugge’s Classificaiioii of Bacteria (1886) 


a Cells spherical 

b. Cells isolated, or bound m chains united into amorphous slimy famihes 

1 M%crococcus 


bb. Cells united mto definite shmy families 
c Colonies sohd (filled mth cells) 

d Cells united m large and indefinite numbers mto irregular 
colonies 2 Ascococcm 

dd Cells in small but definite numbers united mto regular fami- 
lies 3 Sarc%na 

cc Colonies with peripheral layers of cells, no cells m the interior 

4 ClathrocysUs 


aa Cells cylmdric 

b Cells short cylmdric, single or loosely hangmg together, or umted mto 
amorphous slimy masses 5 Bacterium 

bb Cells longer cylmdric, bound mto filaments 

c Filaments isolated, m filaments or in bundles 
d Filaments unbranched 
e Filaments straight 

f Filaments short, definitely jointed 
fi Bacillus 

ff Filaments long, indefinitely jomted 
g Filaments very slender 

7 Lepiotkrus 
gg Filaments thicker 

8 Beggiatoa 

ee Filaments undulating or spiral 

f Short, stiff 9 Spirillum 

(Vibrio) 

ff Long, flexible 10 Spirochaeta 

dd Filaments with false branches 

11 Streptothnx 


12 Cladothrix 


cc Filaments enclosed in round gelatinous masses 

13 Myconostoc 


Genera doubtfully belonging here Cienothm, SphaejotiluSj Sptr- 
omonas, Rhabdomonas, Monas 

Schroeter ( 1886 ) outlined the most complete and elaborate class- 
ification of bacterial genera and species that had been prepared up to 
that time He mtroduced a number of new genera His generic key is 
as follows 


Schroeter’s Classification of Bacteria (1886) 

I Order Coccobacteria Cells m all stages of development, spherical- 
eUiptical, never motile Spores, if present, developing through trans- 
formation of an entire cell Family Coccaccei Zopf 
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A Cells or colonies free or embedded m slime, without definite gelatinous 
membranes 

1. Cells single or arranged irregularly M%ctococcub Cohn 

2 Cells united m chams Streptococcus Billroth 

3 Cells united in a stratum 

a In tabular form Lampropedia n g 

b In hollow balls Lamprocystts n g 

B Smgle cells or cell colonies with a definite firm gelatinous covering 
(cyst) 

1 Cells smgle or irregularly grouped 

a Each cell or small cell family mcluded in a simple gelatinous 
cyst Hyalococcus n g 

b Cells or few celled families included in a many layered slime 
capsule Leucocyshs Schroeter 

c Cell families of many cells enclosed in an almost solid gelat- 
inous mass Ascococcus Billroth 

2 Cell families regularly formed 

a Cell families in packetnshaped bundles, each single cell with a 
capsule Sarcina Goodsir 

b Cells m chains, each family in a capsule 

Leuconostoc Van Tieghem 

II Order Eulacterui Cells rod shaped, shorter or longer 

Family Bacter%ace% 

A Cells or cell groups without definite gelatinous capsule 

1 Cells straight or slightly bent, not spiral 

a Cells very small, elliptical, motile or non-motile, spores 
unknown Bacterium Ehr 

b Cells cylindrical, motile or non-motile 

(1) Cells relatively very broad Red, with sulfur 

Chromatium Perty 

(2) Cells in vegetative condition narrow rods Endoge- 

nous spores 

(a) Spore bearing cells cylindric 

Bacillus Cohn 

(b) Spore bearing cells spindle shaped 

Clostridium Praz 

2 Cells and cell chains spiral, usually actively motile 

a Spirals stiff (not flexuous) Endogenous spores 

Spirillum Ehr 

b Spirals flexuous 

(1) Cells known only m the form of a long flexuous spiral 

Spores unknown Spirochaete Ehr 

(2) Cells in greater part of life only with short (J) spiral, 

later growmg to screw form Spores spherical 
Arthrospores Microspira n g 

B. Cells enclosed in definite gelatmous masses 

1 Cells wound in small numbers m a transparent capsule 

Myconostoc Cohn 
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2 Cells rod shaped, m large numbers in a brown thick capsule 

Cystohactern g. 

Ill Order. Desmobacteria Long j&laments, usually surrounded by a definite 
sheath 

A Filaments imbranched Family Leytotnchacei Zopf 

1 Filaments always non-motile 

a Filaments with very thm sheaths Multiplication by falling 
apart into two segments Leptothrix Kutzing 
b With thick sheaths Multiplication by spores and separation 
of smgle ]omts Crenothnx Cohn 

2 Filaments motile Beggiatoa Trevisan 

B Filaments branched 

1 Filaments not club shaped or thickened at end 

a Filaments free Cladothrix Cohn 

b Filaments bound in bundle by slimy capsule 

Spkaey otilus Kutzmg 

2 Filaments club thickened at end Actinomyces Harz 

The new genera described were Lampropedia, LamprocystiSj Hyalo^ 
coccus, Leucocysits, Microspiia and Cystobacter 
Trevisan (1887) outlined the following classification of bacterial 
genera 


Trevisanos Classification of Bacteria (1887) 


1 Bactenaceae tnchogenae Three stages of vegetative development 
1 Filaments (typical) 2 Rods 3 Cocci 
A Filaments fixed, with base distinct from tip 

(Leptotnchieae) 

Genus 1 
Genus 2 
Genus 3 
Genus 4 
Genus 5 
Genus 6 


Cladothnx Cohn 
Crenothnx Cohn 
Sphaerotilus Kutzing 
Leptotnchia Trevis (1879) 
Beggiatoa Trevis (1842) 
PhragmidiothnxEnglei (1881) 


II 


B Filaments free, no distinction between base and tip 

1 Filaments spiral, not embedded in a mucous capsule (Spinlleae) 

Genus 7 Kurthia Trevis (1885) 
Genus 8 Vibrio Cohn (1872) 

Genus 9 Spirillum Ehrenb 
Genus 10 Spircchaete Ehrenb 

2 Filaments spiral, embedded m mucous capsule {Myconostoceae) 

Genus 11 Myconostoc Cohn 

3 Filaments straight (Zopfielleae) 

Genus 12 Zopfiella Trevisan (1885) 
Bactenaceae baculogenae Three stages of vegetative development 
1 Rods (tvDical) 2 Filaments (abnormal or transitory stage) 3 Cocci 
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A Not capsulated {Bacilleae) Genus 13 Bacillus Cohn 

Genus 14 Pacima Trevis (1885) 
Genus 15 Clostridium Prazmowski 
Genus 16 Pasteurella Trevis 
Genus 17 Bacterium Cohn (1872) 
Genus 18 Bacteriopsis Trevis (1885) 

B Normally capsulated (^lehsielleae) 

Genus 19 Klebsiella Trevis (1885) 
ni Bactenaceae coccogenae One stage only of development, coccus 

A Cocci enclosed in common membranous mucous capsule (Ascococceae) 

Genus 20 Leuconostoc Van Tieghem 
Genus 21 Ascococcus Cohn 
Gtenus 22 Gaffkya Trevis (1885) 

B Cocci m packets, chains, or isolated No capsules 

Genus 23 Sarcina Goodsir 
Genus 24 Staphylococcus Ogston 
Genus 25 Streptococcus Zopf 
Genus 26 Micrococcus Cohn (emend) 

Maggi (1887) m his “ Acque potabili” outlined a bacterial classifica- 
tion as follows 

Maggi’s Classification of Bacteria (1887) 

A Order I Spirobactena Cohn 

I Genus 1 Spirochaeta Ehr 
II Genus 2 Spii ilium Ehr 
III Genus 3 Vibrio Auct emend 
B Order II Desmobacteria Cohn 

I Genus 1 Cladothnx Cohn 
II Genus 2 Crenothnx Cohn 

III Genus 3 Beggiatoa Trevisan 

IV Genus 4 Leptothnx Kutzmg 
V Genus 5 Bacillus Cohn 

C Order III Microbactena Cohn 

I Genus 1 Bacterium Dujardm emend 
II Genus 2 Zygobactenum Maggi 
D Order IV Sphaerobactena Cohn 
I Genus 1 Micrococcus 

The new genus Zygobactenum with its single species Z mtrosum 
does not seem to be adequately described The figures show slender 
rods lymg parallel to each other m pairs 
Metschnikoff (1888) described as Pasteuna ramosa an organism which 
he concluded was a bacteiium which divided longitudinally rather than 
transversely Although this generic name has been used by subsequent 
writers as a bacterial genus, it is probable that it is best regarded as 
protozoan. 
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Winogradsky (1888) reported the results of a study on the morphology 
and physiology of the sulphur bacteria A number of new genera were 
created, and several old genera brought definitely into this group To 
the present time the account given by this author is the only recorded 
observation of certain of these forms His key for the separation of 
these sulphur genera may be translated as follows 


Key to Winogradsky’s Genera of Sulphur Bactena (1888) 


A Colorless sulphur bacteria 

I Filaments uniform m thickness, always free, motile, forming no 
gomdia Beggiatoa 

II Filaments of variable thickness, attached formmg motile rod gonidia. 

Thiothnx 


B Red sulphur bacteria 

I Cells united mto families 

a Division of cells m three planes 

1 Families of cells small, solitary or many surrounded by a 

gelatmous cyst, swarmmg Thiocyshs 

2 Families of cells spread out on a substrate, spherical cells 

embedded in a common gelatm, not swarmmg 

Thtocapsa 

3 Families packet shaped Thiosarctna 

b Division of cells first in three planes, then m two Families first 
solid, then hollow Lamprocystis 

c Division of cells in two directions of space Families tabular, 
tetrads, swarmmg Thiopedia 

d Division of cells m one plane 

1 Families amoeboid motile Cells united by plasma threads 

Amoehohacter 

2 Families with thick gelatmous cysts Cells in common 

gelatm, very loosely embedded, swarmmg 

Thiothece 

3 Families of rods united mto a net 

Thxodictycm 

4 Families solid, non-motile, of small cells closely appressed 

Thiopoly coccus 


II Cells free, always swarmmg 
a Cells cylmdric-elliptic 
b Cells rod and spmdle shaped 
c Cells spiral 


Chromatium 
Rhahdochromatium 
Thio spirillum 


Hansgirg (1888, p 229) called attention anew to the paiallelism ex- 
isting m morphology m the bacteria and the algae He gives as an 
illustrative table the f ollowmg 
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Hansgurg’s Companson of Bactena and Blue-green Algae (1888) 


Badma 

Micrococacs^Hyalococciis 
Bactenum-Streptococcus 
Leucocystis-Mycothece 
A scococcTis-Leiiconostoc 
Lamprocystis {Cohma)~Sarczna 
(Lampropedia) 
Bacillus-^Leptothnx exp 
Beggzatoa-Spirochaete (Spirillum) 
Myconostoc 
Crenothnx 

Cladothnx (Sireptoihnx) 


Blue Green Algae 
Aphanocapsa-Chrococcus 
Aphanothece-SynecJwcoccus 
Gloeocapsa-Gloeothece 
Poly coccus- Anacystis (Polycystis) 
Clatkrocystis-Mensmopedium 
I>ynglyaexp {Leptothnx exp Hypheo- 
ihiix) 

Oscillana’-Spiruhna 

Nostoc 

Chamaesiphon 
Plecionema (Glauooihux) 


He also piepared an outline of the groups of bactena with particular 
reference to the forms to be found mdamp cellars and other subterranean 
habitats While adequate descriptions are not given by Hansgirg, 
the following key is believed to represent the principal distinctions among 
the various groups 


Hansgirg’s Classification of Bacteria (Schizomycetes) (1888) 

A. Filamentous Order I Desmohactena 

I With false branchmg Family Cladothncaceae 
One genus only Genus Cladoihnx Cohn 

II No false branching 

a Gonidia formed Family Crenothncaceae Hansg 

One genus only Genus Crenoihmx Cohn 

b No gonidia Family Leptothncaceae 

1 Filaments immobile 

Subfamily Leptothrzceae 

One genus only Genus Leptothnx Ktz ex p 

2 Filaments oscillating 

Subfamily Beggi atoeae Hansg 
One genus only Genus Beggiatoa Trevisan 

(a) Filaments not colored 

Sec 1 Euheggiatoa Hansg 

(b) Filaments colored purple 

Sec 2 Chromoheggiatoa Hansg 

B, Cells elongate, but not filamentous 

Order II Eubactena 
I Cells not encysted Family Bactenaceae 

a Cells spirally bent Subfamily Spirobactena Cohn 

1 Cells flexuous Genus Spirochaete Ehrb 

2 Cells not fiexuous Genus Spirillum Ehrb 

(a) Colorless, without sulphur 

Section 1 Vihno (Cohn) Hansg 

(b) Rose colored, with sulphur 
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Section 2 Ophtdomonas (Ehr ) Hansg 
b Cells not spirally bent 

Subfamily Microhactena Cohn 

1 Cells elongate Genus Bacillus Cohn 

(a) Without sulphur inclusions 

Section 1 Eubactllus Hansg 

(b) With sulphur inclusions 

Section 2 Chromohaadlus Hansg 

2 Cells short Genus Bacterium Ehrb 

II Cells encysted Family Myconostocaceae Hansg 

One genus only Genus Myconostoc Cohn 

C Cells spherical Order HI Spkaerobactena 

One family only Family Mycococcaceae 

a Cells encysted Subfamily Cystococcaceae Hansg 

1 Cells irregularly grouped 

a Each cell or each group of a small number of cells in common 
cyst Genus Hyalococcus Schroter 

b As (a), but with many-layered cysts 

Genus Leucocyshs, Schroter 

c Cell famihes of very numerous mdividuals m a common cyst 
Genus Ascococcus Billroth 

2 Cells regularly grouped 

a Cells m chams, encapsulated 

Genus Leuconostoc Van Tieghem 

b Cells in twos and fours, in many layered capsules Cells 
elongate Genus Mycoihece Hansg 

Metschnikoff (1888) suggested the generic name Sclerothrix for the 
acid fast bacteria of the type of the bacillus of tuberculosis Evidently 
he was not aware of the previous use of this name by Kuetzmg (1849) 
for a genus of algae 

BoUmger (1888) suggested the name Botryomyces as a designation 
for the genus of cocci found m the socalled botryomycomata of the horse 
In this year Gamaleia used the name Coccobacillns amadus for the 
organism of chicken cholera 

Beijennck (1889) proposed the generic designation Photobactenum 
to mclude all of the photogenic forms This is perhaps the first genus 
of bacteria proposed based upon a physiologic character Frank (1889) 
used Rhizohum as the generic name for the bacteria found m the root 
nodules of leguminous plants Spirohacillus was named by Metschnikoff 
in the same year 

Probably the most elaborate classification of bacteria based entirely 
upon morphologic characters is that of De Tom and Trevisan (1889) 
published m Saccardo^s SyUoge Fungorum Many new genera were 
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recognized, and specific descriptions given of over 650 species Many 
of the species and even some of the genera cannot at piesent be identi- 
fied with certamty, but this classification has nevertheless been entirely 
too much Ignored by bacteriologists 

De Toni and Trevisan’s Classification of Bacteria (1889) 

Key to Subfamilies of Schizomycetaceae Naeg 

1 Three stages of development, filaments, rods, and cocci Filaments (m the 

primary stage) sheathed or sheathless, usually with base and apex differenti- 
ated, attached or radiatmg from a central point, rarely free Rods and cocci 
included m the filaments I Trichogenae Trev 

2 Three stages of development, individual rods, filaments and cocci Rods 

(m the primary stage) forming fiOlaments and cocci, filaments (2" stage) 
never sheathed, nor with distinct base, nor fixed, nor radiating from a central 
point, formed by single bacilli remaming attached, due to imperfect division 

II Baculogenae Trev 

3 One stage only, cells spherical III Coccogenae Trev 

Key to Tribes and Genera of the Trichogenae Trev 

a Spores (arthrospores) produced m special parts of the filaments (pseudo- 
sporangia) Tribe I Crenotnceae Trev 

Filaments sheathed unbranched Crenothnz Cohn 

aa Spores (arthrospores) produced in normal filaments 

b Filaments pseudoramose Tribe II Cladotnceae Trev 
c Filaments sheathed 

d Filaments subequal from base to apex Arthrospores 
numerous, dividing in three directions of space 

Sphaerotilus Kuetz 

dd Filaments from base to apex more and more thickened 
Arthrospores formed, dividing only transversely 

Cladothnx Cohn 

cc Filaments not sheathed Arthrospores coccus-shaped, division 
transverse only Nocardia Trev 

bb Filaments unbranched Tribe III Kurthieae Trev 
c Arthrospores rod shaped Detomella Trev 

cc Arthrospores cocci 

d Filaments fixed at base in zoogloeal masses 

Rasmussema Trev 

dd Filaments free Kurthia Trev 

aaa. Spores absent, at least never detected Filaments unbranched 

Tribe IV Leptotncheae Trev 

b Filaments sheathed Base and tip unequal Rod-shaped gonidia 

Leptotnchia Trev 

bb Filaments, not sheathed, equal, no rod gonidia 
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c Filaments fixed Cell division transverse and longitudinal 

Phragmidtothnx Engler 
cc Filaments free, division transverse only 

Beggiatoa Trev 


Key to Tribes and Genera of the Subfamily Baculogenae Trev 


Bacilli and cocci naked, never with a tegument 

Tribe I Badlleae Trev 

b Producing endospores 

c Division longitudmal Subtribe I Pasteuneae Trev, 

One genus only Pasieuna Metch 

cc Divisions transverse 

d Rods umted m a reticulate coenobium 

Subtribe II Thiodictyeae 

One genus only Thiodictyon Wmogradsky 

dd Rods not united in reticulate coenobium 

e Rods straight or slightly bent, never spiral 
Subtribe III Eubadlleae Trev 
f Spores not greater in diameter than normal vegeta- 
tive rods 

g Spores forming in unchanged rods 

h Plasma uniformly diffused m rods 
1 Rods fusiform 

Mantagozzaea Trev 
u Rods cylindrical or cylindraceous 
Bacillus Cohn 

hh Plasma bipolar in distribution 
Pasteurella Trev 

gg Spores with special integuments, cells be- 
coming ellipsoid-fusiform 

Clostndium Praz 

ff Spores greater in diameter than the normal vegeta- 
tive rods 

g Spores median in unchanged rods 
Cormha Trev 

gg Spores apical m clavate rods 
Vibrio Zopf 

ee Rods spirally bent 

Subtribe IV Spirilleae Trev 
f Rods circular in cross section 

Spinllum Ehr 

ff Rods compressed in cross section 

Spiromonas Perty 


bb Producmg arthrospores 

c Cylindrical, straight or slightly curved Filaments undulate — 
flexuous or irregularly pseudospiral 

P acini a Trev 
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ec Rods ellipsoidal, straight, filaments never pseudospiral 

Bactenum Ehr 

aa Bacilli and cocci surrounded by a special membranous-gelatinous capsule 

Tribe Klebsielleae Trev 

b Bacilli straight or curved, never true spirals 

Subtribe Euklehsielleae Trev 

c Capsule repeatedly ramose Winogradshya Trev 

cc Capsule simple, never ramose 

d Plasma uniformly diffused Klebsiella Trev 
dd Plasma condensed at poles Dicoccta Trev 
bb Rods spirally twisted Subtribe Myconostoceae Trev 
One genus only Myconostoc Cohn 

Anhang Cysiobacter 

Key to Tribes and Genera of Subfamily Coccogenae 

a Cocci associated in families in bladder-hke gelatinous masses or cysts 

Tribe Ascococceae Trev 
b Cocci separated in mucus of the matrix 

c Cocci destitute of special cysts, in families in common cysts 
Subtribe Buascocceae 

d Cocci numerous, associated in large families 
e Cysts homogeneous, not lamellose 

f Families at first solid, then irregularly clathrate 
Division at first in three directions, then m two 
directions Lampiocystis Schroet, 

ff Families in solid mass, cocci dividing m one direc- 
tion Ascococcus Cohn 

ee Cysts lamellose Solid colonies Cocci divide m three 
planes Bolhngera Trev 

dd Cocci not numerous, associated in small families 

e Cysts many layered Division in three directions 
Leucocystis Schroet 
ee Cysts homogeneous, not lamellose 

f Cocci all m periphery Cocci divide at first in 
three directions in two 

Cenomesia Trev 

ff Cocci few and scattered Divide in one direction 
Thiothece Winogr 

fff Cocci in solid families, cocci divide in three direc- 
tions Thiocystis Winogr 

<50 Cocci borne in special cysts Common cysts absent 
Subtribe Gaffkyeae Trev 

d Cysts broad, persistent, numerous in conglobate heap, 
interior solid, densely aggregated 

Chlamydatomus Trev 

dd Cysts tenuous, at length breaking apart, solitary, never 
associated m heaps Gaffkya Trev 
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bb Cocci m nmcoid matrix loosely jomed in a plasmic filamentous senes. 
Cysts very tenuous, at length breaking apart Special cysts none. 
Subtribe Amoebohactenae Trev 
One genus only Amoehohacter Wmogr 

aa. Cocci m families of single or many layers, joined by mucus more or less 
conspicuous No cysts, endospores small, appearing m cocci 

Tnbe Sarcineae Trev 

b Cocci heaped up closely m firm mucous matrix 

c Cocci in solid irregular heaped families without order, densely 
associated Cocci divide m one direction 

Thtopolycoccus Wmogr 

cc Cocci closely associated m regular cubical families, dividmg in 
three directions Sarcina Goodsir 

bb Cocci grouped loosely m mucous matrix 

c Cocci m fours m one layered families, in firm mucus, forming 
parallelograms, loosely associated Division m two planes 

Lampropedia Schroet 

cc Cocci few m irregular families m firm mucoid membranes, pe- 
riphery amorphous, associated without regular order Divide 
m three directions Thtocapsa Wmogr 

ccc Cocci m fours in small regular colonies, one layered, tenuous, 
amorphous, scarcely breaking apart, loosely associated Divide 
m two planes Pediococcus Lindner 

aaa Cocci m momliform chains Arthrospores large in the filaments or on apex 

Tribe III Strepiococceae Trev 
b Filaments produced m a membranous, gelatinous capsule 

c Capsules large, broad, lamellose Leuconostoc Van Tiegh 
cc Capsules close, tenuous, not lamellose 

Schuetzta Trev 

bb Filaments m a cylindrical sheath Peironcitoa Trev 

bbb Filaments naked 

c Pseudodichotomous Arthrospores at tip of filaments 

Babesia Trev 

cc Simple Arthrospores included m filaments 

Streptococcus Billroth 
emended Zopf 

4a Cocci not m cysts, capsules or sheaths, nor m chains, with endospores 

Tribe IV Mtcrococceae Tre\ 
b Cocci m pairs N&issena Trev 

bb Cocci associated m botryoid masses Staphylococcus Ogston 
bbb Cocci solitary or associated in amorphous zoogloeal masses 

Micrococcus (Hallier) Cohn 

Hansgirg (1890) described two new bacterial genera which have been 
uniformly ignored by subsequent writers They are Mycacanthococcus 
and Mycotetraedron, both from wine cellars 
Baumgarten (1890) ignored the recogmzed rules of nomenclature in 
the following classification 
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Baumgarten’s Classification of Bacteria (1890) 

A Species relatively monomorphic 

I Cells spherical Genus Kokkus 

a Cells in pairs Subgenus Diplokokkus 

b Cells m chains Subgenus Streptokokkus 

c Cells in tabular masses Subgenus Mensta or Mensmopedta 
d Cells m regular packets Subgenus Sarcina 
e Cells in irregular masses Subgenus M%krokokkus 
II Cells rod shaped Many species with spores 

Genus Bacillus 

III Cells spiral Genus Spirillum 

Subgenera Subgenus Vihno 

Subgenus Spirillum 
Subgenus Spirochaete 

B Species relatively pleomorphic 

I Rods and spirals Proteus types 

Genus Spirulina 

II Long filaments 

a Unbranched Genus Leptothnx 

Subgenera Subgenus Leptothnx 

Beggiatoa 

Crenothnx 

Phragmidiothnx 

b Branched Genus Cladothnx 

The Comil-Babes (1890) classification is another example of the 
carelessness m the definition of genera frequently to be found among the 
writers on medical bacteiiology The following outline will give the 
prmcipal groups recognized, although generic names not here mentioned 
are used in the body of the text 

Comil-Babes’ Classification of Bacteria (1890) 

Group I Micrococcus Cells spherical 

1 Cells in rosary Streptococcus 

2 Cells m irregular groups Staphylococcus 

3 Cells in firm gelatinous masses Ascococcus 

4 Cells in regular packets Sarcina 

Group II Bactenaceae Short rods usually, may develop to filaments 

1 Without capsules 

a Not polymorphic Bacterium 

b Poljunorphic Proteus 

2 Encapsulated Ascohactenum 

Group III Bacilh Longer rods, producing spores Genera Bacillus and Vihno 
Group IV Spirohactena Cells spiral 

Genera Spinllumj Spirochaete, Leptothnx, Beggiatoa, Streptothnx 
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In the same year also appeared the first of the classifications of 
bacteria used by Migula (1890) . He gave no summarized statement, 
but the foUowmg outline shows his conception of generic relationships* 

Migula’s First ClassificatLon of Bactena (1890) 

A Cells spherical 

I Cells falling apart upon division Milrococcm 

II Cells remaining umted m groups 

a Forming irregular masses Staphylococcus 

b Forming regular groups 

1 Cells m chains Streptococcus 

2 Cells in regular packets Sarctna 

3 Cells m fiat plates, tetrads Mensmopedm 

4 Cells in gelatmous masses Leuconosioc 

B Cells rod shaped 

I No spores produced Bactenum 

II Spores produced 

a Cell when sporulatmg not spindle shaped 

Bacillus 

b Cell when sporulatmg spmdle shaped 

Clostridium 

C Cells spiral 

I Cells relatively short 

a Stiff, not flexuous Spirillum 

b Flexuous . Vibno 

II Cells relatively long and flexuous Spirockaete 

D Cells filamentous 

Genera Beggiatoaj CrenothnXj Cladothrix and Sphaerotilus 

Gmgnard (1890) named an orgamsm responsible for the formation 
of large slimy masses on locks on the seashore, Sn eblothnchia Bornetxi 
Durmg the year 1891 at least three generic names were applied to 
bacteria as new These were Micromyces by Gruber foi a form of 
Actinomyces, Eubacillus by Dangeaid for certain gieen bactena (con- 
tammg chlorophyll) and Rhodococcus by Zopf for the red cocci 
Ludwig (1892) outlmed the foUowmg classification of bacteiial 
genera The number of genera recognized is smaller than those of some 
previous authors, but in some lespects it represents a real advance 

Ludwig’s Classification of the Bactena (1892) 

I Cocci, with spherical non-motile cells, without endospores, or u ith a single 
endospore m the cell 
A Not embedded m slime 

1 Simply or irregularly grouped Micrococcus 

2 Cells m pairs Diplococcus 

3 Cells m chains Streptococcus 
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B 

Embedded in slime 



1 Smgle cells 

Hyalococcus 


2 Packets 

Sarcina 


3 Chams 

Leuconostoc 

Forming rods, not long filaments 


A 

Not embedded m slime 



1 Small elhptical cells 

Bacterium 


2 Small rods with endogenous spores 

3 Spiral 

Bacillus 


a Stiff or rigid 

Spirillum 


b Long and flexuous 

Spirochaete 

B 

Embedded in slime 



1 Cells bent or spiral 

Myconostoc 


2 Straight rods 

Cystobacter 


III Forming long filaments, usually with a sheath 
A Unbranched 

1 Non-motile and without inner spore formation 

Leptotknx 

2 Non-motile with sheath and inner spore formation 

Crenothnx 

3 Motile 
B Branched 

1 Branches not swollen at tips 

a Free 

b In slimy sheath 

2 Branches swollen at tips 


Beggiatoa 


Cladotknx 

Sphaerotilus 

Actinomyces 


Sternberg (1892) used a comparatively simple classification, merging 
genera m several cases His conception of generic names however is 
m some cases mconsistent The followmg key probably fairly indi- 
cates the prmcipal pomts of difference as recognized by this author 

Sternberg’s Classification of Bacteria (1892) 

A Cells spherical 

I Cells not embedded m gelatinous masses 
a Cell division m one direction 

1 Cells irregularly grouped Micrococcus 

2 Cells m pairs Diplococcus 

3 Cells m chains Streptococcus 

b Cell division m two directions, forming tetrads 

Mensmopedia 

c Cell division in three planes, forming regular packets 

Sarcina 

II Cells embedded m gelatm 

a Cells separate in globular or lobulate zoogloeal masses 

Ascococcus 

b Cells solitary or in chains, with a thick gelatinous envelop 

Leuconostoc 
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Rod shaped or filamentous, not spiral, no differentiation between the extremi- 
ties of the rods 

I With or without spores, if the former not fusiform when sporulatmg. 

SdczUitis 

II With spores, fusiform Clostridium 

C Curved rods or spiral filaments 
I Not pleomorphic 

a Cells not sinuous 

1 Cells rigid, not flexuous Spirillum 

2 Cells flexible Yibno 

b Cells with sinuous motion Spirockaete 

D Cells filamentous, with differentiated base and apex 
I Without pseudo-branches 

Genera Leptothnx, Beggiatoa, Crenothnx and Phragmidiothnx 
II With pseudo-branches Cladothnx 

Attention should be called to the merging of all lod-genera (except 
Clostndium) mto the genus Bacillus This came in time to be the most 
commonly accepted of the medical definitions of the term. 

Thaxter (1892) called attention to the existence of a new family 
of bacteria which he named the Myxohactenaceae The organisms 
belonging to this family show a more complex life histoiy than the forms 
more commonly studied The rod shaped cells are associated m a 
pseudo-plasmodium which m possession of motility resembles the plas- 
modium of a slime mold The genera Myxobactei and Myxococcus 
were described 

Durmg the same year the work of Wmogradsky (1892) called to at- 
tention the impoitant group of soil bacteria which oxidize ammonia 
to nitrites and nitrites to nitrates To his woik we owe the genexuc 
names Nitrobacterj Nitrosococcus and Nitrosomonas The genus Nevskia 
was also described in the same year by Fammtzm (1892) to include 
certain rod shaped bacteria which developed peculiar blanched orlobed 
capsules due to the asymmetric deposition of the gummy mateiial 

Durmg the year 1893 the only generic name proposed was Achroma- 
hum by Schewiakoff for an orgamsm of relatively monstrous propoi- 
tions, which m its content of oxalates (‘^) simulated m appearance 
some of the sulphur bacteria 

Freudenreich (1894) recognized three genera of Coccaceae^ Micro- 
coccus f Sarcina and Streptococcus with their usual definitions, and in 
the Bacteriaceae the genera Bacterium and Bacillus, the latter with en- 
dospores, the former without 
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Bernhard Fischer (1894) gave the generic name Hahhactenum to 
nonphosphorescent bacteria from salt water. 

The most important contribution of 1894 was the appearance of the 
second Migula classification. In practically identical outlme but with 
some elaboration of subgenera this classification appeared the next year 
(1895) under the headmg of Schzomycetes in Engler and Prantrs Pflan- 
zenfamihen A key to the families and genera of bacteria as recognized 
by Migula is as follows 

Key to the Families of Bacteria Migula (1894) 

I Cells m free state spherical, not lengthening before division 
Cell division m one, two, or three directions of space 

Family I Coccaceae 

II Cells short or long cylmdric, divide only transversely, and before division 
extending to double length 

a Cells straight, rod shaped, without sheath, non-motile or motile by 
means of flagella Family II Bactenaceae 
b Cells bent, without sheath 

Family III Spinllaceae 
c Cells surrounded by a sheath 

Family IV Chlamydobactenaceae 

d Cells umted mto a filament, without sheath, motile by means of an 
imdulatmg membrane Family V Beggiatoaceae 

Key to Genera of the Coccaceae 

I Cells without organs of motion 

a Division in one direction of space Streptococcus Billr 

b Division in two directions of space Micrococcus (Hall) Cohn 

c Division m three directions of space Sarcina Goodsir 
II Cells with organs of motion 

a Division in two directions of space Planococcus Migula 
b Division in three directions of space Planosarcina Migula 

Key to the Genera of Bactenaceae 

I Cells without organs of motion Bactenum Ehr emend 

II Cells with flagella 

a Flagella over entire cell body Bacillus Cohn emend 

b Flagella polar Pseudomonas Migula 

Key to the Genera of the Spinllaceae 

I Cells stiff, not bending like a snake 
a Cells non-motile 


Spirosoma Migula 
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b Cells with flagella 

1 Cells with 1, rarely 2 or 3 polar flagella 

Micro&jnra Schroeter 

2 Cells with tuft of polar flagella Spinltum Ehr 

II Cells flexuous Spirochaeta Ehr 

Key to the Genera of Chlamydobactenaceae 

I, Cells contents without sulfur granules 
a Cell filaments unbranched 

1 Cell division continually in one direction of space 

Streptothnx Cohn emend 

2 Cell division before conidia formation in 3 directions of space 

X Cells surrounded by a very delicate, scarcely visible sheath 
(marine) Phragmidxothnx Engler 

XX Sheaths definitely recogmzable (fresh water) 

Crenoihnx Cohn 

b Cell filaments branched Cladothnx Cohn 

II Cell contents with sulfur granules Thtotknx Winogr 

Key to the Genera of the Beggiatoaceae 
One genus only Beggiatoa Trev 

It Will be noted that in Migula’s classification emphasis is put largely 
upon the shape of the cell^ motility and the distribution of flagella on 
the bacterial cells Spores are not regarded as useful m the differentia- 
tion of genera Neither the sulfur bacteria nor the Myxobactena are 
recognized as distinct groups 

In 1895 appeared the first classification of Alfred Fischer The 
principal differential characteristic will be noted in the family Bact-- 
er'faceae which is divided into sixteen genera based upon cell form, spore 
production, and location of the flagella No species were known for 
several of the genera which he mcluded The classification of this 
family follows 

Fischer’s Classification of Bacteria (1895) 


Key to Genera of Bactenaceae 


I Family Bacillei Non-fiagellate 
a Producing endospores 

1 Spore bearmg rod cylmdric 

2 Spore bearmg rod spindle shaped 

3 Spore bearing rod clavate 
b Producmg arthrospores 

II Family Bactnme% One polar flagellum 
a Producmg endospores 

1 Spore bearmg rod cylmdric 


Bacillus 

Paracloster 

Paraplecirum 

Arthrobacter 


Bactnmum 
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2 Spore bearing rod spindle shaped 

3 Spore bearing rod clavate 
b Producing arthrospores 

III Family Bactnllei With polar tuft of flagella 

a Producmg endospores 

1 Spore bearing rod cylindric 

2 Spore bearing rod spindle shaped 

3 Spore bearing rod clavate 
b Producing arthrospores 

IV Family Bactndtei With diffuse flagella 

a Producmg endospores 

1 Spore bearing rod cylindric 

2 Spore bearing rod spindle shaped 

3 Spore bearing rod clavate 

(a) Single spored 

(b) With two spores 
b Producmg arthrospores 


Clostnmum 

Plectnmum 

Arthrohactnnum 


Bactnllum 

Clostnllum 

Plectnllum 

Arthrobactnllum 


Bacttidium 

Clostridium 

Plectndium 
Diplectndium 
A rtkrobactndium 


The year 1896 was notable m the history of bacterial classification 
for the appearance of the scheme of Lehmann and Neumann The 
outlmes of classification of Migula, Fischer, and Lehmann and Neumann 
constitute the bases upon which practically all of the systematic work 
of the bacteriologists was built during the next two decades Lehmann 
and Neumann separated from the true bacteria the bacteria-like 
Hyphomycetes and the filamentous water or algal bacteria A key to 
the families and genera of the true bacteria is as follows 


Classiflcation of Lehmann and Neumann (1896) 

Bacteria or Schizomycetes 

Small cells (almost) always free of chlorophyll, unbranched Diameter usually 
not more than 2/^, rarely 3-5/* Spherical, elongate or spiral, without organs other 
than flagella Vegetative division usually transverse, very rarely longitudinal 
I Cells spherical when free Family I Coccaceae Zopf emend Migula 
a Cells divide only in one direction of space, forming chains if cells remain 
united Streptococcus Billroth 

b Cells divide on suitable media in three directions of space, forming 
packets Sarcina Goodsir 

c Cells divide irregularly, forming isolated cells or irregular masses 

Micrococcus Cohn 

II Cells at least IJ, usually 2-6 times as long as broad, straight or slightly bent, 
never spiral Family II 

Bactenaceae Zopf emend Migula 

a Without endogenous spores, perhaps often with arthrospores Rods 
usually under 0 8-1/t diameter Bacterium Cohn emend 

Hueppe 
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b With endogenous spores Rods often more than in diameter 

Bacillus Cohn emend 
Hueppe 

III Cells bent or spiral Family Spinllaceae Migula 

a Cells short, slightly bent, stiff, comma-like, sometimes m spiral cell 
groupings, usually with one, rarely two terminal flagella 

Vibno O F Mueller emend Loffler 
b Cells long, spirally bent, corkscrew like, stiff usually with a cluster of 
polar flagella Spinllum Ehrenb emend Loffler 

c Cells flexuous, long, producmg spirally wound filaments Flagella 
unknown Motile by means of an undulatmg membrane 

Sjyirochaete Ehrenb 

As '^Anhang three genera of the bacteria-like Hyphomycetes 
are included They may be differentiated as follows 

Lehmann and Neumann’s Classification of Hyphomycetes (189d) 

A Cultures showing ordinary bacterial character, flat or medium Micro- 
scopically rods with swollen ends Corynebaetenum L & N 

B Cultures on solid media more or less folded, often * ^cartilaginous” 

I Usually only short slender rods, seldom short branched filaments 
without air mycelium and without aerial conidia, acid fast 

Mycobacterium L & N 

II Mycelium filaments long, often bent, without sheath, with true branch- 
ing Many species produce conidia on aerial hyphae Not acid fast. 

Oospora Wallroth 

The genera of the fission algae are differentiated as follows, 

A Filaments without sheaths 

1 Without sulphur granules Leptothnz 

2 With sulphur granules, motile Beggiatoa 

B Filaments with sheaths 

1 Without sulphur granules 

a Without pseudodichotomous branching 

Crenothnx 

b With pseudodichotomous branching Cladothnx 

2 With sulphur granules Thiothnx 

In many ways this classification of Lehmann and Neumann is one of 
the most satisfactory that has been pioposed 

During the year 1896 Beijermck introduced the generic name Grami- 
lobacter for anaerobic spore-bearmg bacteria of the butyric acid group, 
and Forti named an organism from wine Oenobacillus Abbae 
Alfred Fischer (1897) somewhat modified his earher classification 
m his ''Vorlesungen uber Baktenen ” The key to the higher groups 
and genera is as follows 
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Fisclier’s Classification of Bacteria (1897) 

Order I Haplohactennae 

Vegetative phase unicellular, spherical, cylindrical, or spirally twisted; 
isolated or united in chains or clusters 

Family I Coccaceae 
Vegetative cells spherical 

Sub-Family I Allococcaceae 

Planes of fission without definite sequence, no pronounced colonies or growth 
forms, cells isolated or in short chains or irregular clusters 
Genus Micrococcus^ Cohn Non-motile Includes most cocci, the pathological 
“staphylococci” etc 
Genus Flamcoccus^ Migula Motile 

Sub-family II Homococcaceae 
Planes of fission in definite sequence 

Genus Sarcina, Goodsir Three planes of division at right angles to each 
other Cubical colomes, non-motile 

Genus Planosarcinaf Migula Similar to Sarcina, but monotnchous, and 
motile 

Genus Pediococcus, Lindner. Two planes of fission, alternate and at right 
angles 

Genus Streptococcus, Billroth Planes of fission parallel, giving rise to chains, 
the pathological Streptococci and Leuconostoc 

Family 2 Bacfillaceae 

Vegetative cell straight, cylindrical, ellipsoidal or egg-shaped, very short 
forms difficult to distinguish from cocci Fission always transverse 
Sub-family I Bacilleae 
Spore-forming ro ds cylindrical, unchanged 
Genus Bacillus, Cohn Non-motile 

Genus Bactnmum, A Fischer Motile, monotnchous, with terminal cihum 
includes provisionally all monotnchous rods whose spores are as yet unknown, 
e g , Bac pyocyaneum 

Genus Bactnllum, A Fischer Motile, with lophotnchous ciliation Includes 
provisionally Bac cyanogenum, and many other sporeless forms 

Genus Bactndium, A Fischer Motile, pentnchous, in some spores as yet 
unknown 

Sub-family II Clostndieae 
Rods spindle-shaped during sporulation 

Genus Clostridium, Prazmowski Motile, pentnchous, includes some of the 
butyric bacteria. Genera with monotnchous and lophotnchous ciliation are 
unknown as yet 

Sub-family III Plectndieae 

Genus Plectndium, A Fischer Motile, pentnchous, some butyric bacteria, 
the parasite of tetanus and a methane ferment 

Family 3 Spinllaceae 

Vegetative cell cylindrical but spirally twisted Fission always transverse 
Genus T ihno Muller and Loffler Very slightly curved rods, ‘'comma” shaped, 
motile, monotnchous Vibrio cholerae asiaticae and numerous other vibrios of 
fresh and salt water 
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Genus Spirillum, Ehrenberg Cylindrical cells twisted in an open spiral, 
motile, lophotrichous Spirillum undula, Sp ruhrum 

Genus Spirochaete, Ehrenberg Cells long and attenuated, spirally twisted 
with numerous turns, cilia unknown, the cell membrane is perhaps yieldmg 
Spirochaete Oheimeien (remittent fever) 

Order II Tnchohactennae 

Vegetative phase an unbranched or branched filament or chain of cells, the 
individual members of which break off as swarm-spores (gomdia) 

Family 1 Tnckohactenaceae 

(a) Filaments non-motile, rigid, enclosed in sl sheath 

Genus Crenothnx, Cohn Filaments unbranched and devoid of sulphur 
granules 

Genus Thiothnx, Winogradsky The same, but contaimng sulphur granules 

Genus Cladothrix, Cohn Filaments, branched, false dichotomy (mcludes 
Sphaerotilus) 

(b) Filaments motile, with oscillating and glidmg movements, and devoid of a 
sheath 

Genus Beggiatoa, Trevisan Containing sulphur 

Chester (189V) adopted Migula’s (1894) classification of Coccaceae, 
Bactenaceae and Spinllaceae, but separated the forms included by 
Lehmann and Neumann m their Hyphomyceies, under the family name 
Mycobacteriaceae His characterization of this family and the genera 
IS as follows 

Chester’s Classification of the Mycobacteriaceae (1897) 

Cells short or long, cylindrical or clavate-cuneate in form without a sheath 
surrounding the chains of individuals Without endospores, with possibly the 
formation of gonidia like bodies With true dichotomous branchmg (this forms 
an important group standing between the true Bactenaceae, and the true fungi on 
the one hand and Chlamydobactenaceae on the other) 

Order Mycobactenaceae Chester 

A In cultures possessing the characters of true bacteria Growth on solid media 
smooth, flat spreading Rods with swollen ends or cuneate or clavate forms 

Corynebactenum Lehm-Neum 
B Cultures on solid media raised, folded or warty Generally short slender rods, 
rarely short branched Take the tubercle stain 

Mycobacterium Lehm-Neum 

The foUowmg key to the famihes Chlamydobactenaceae and Beg- 
giatoaceae shows that m the mam Chester followed Migula 

Chester’s Classification of the families Chlamydobactenaceae and Beggiotaceae 

(1897) 

I Thread-like, composed of individual cells, surrounded by a sheath Simple 
or with true branchmg Ordinary vegetative growth by division m only 
one direction of space, i e , at right angles to the longer axis 
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A Cell content without sulfur granules 

Order Chlamydobactenaceae 

1 Filaments unbranched 

a Cell division only in one direction of space 

Streptothnx Cohn 

b Cell division m gonidia formation in three dire ctions of space . 

X Cells surrounded by a very delicate, hardly discernible 
sheath (marme) PhragimdiotJirtx Fngler 

XX Sheath easily discernible (fresh water) 

Crenothnx Cohn 

2 Filaments branched Cladothnx Cohn 

B Cell contents with sulfur granules Thiothnx Winogradsky 
II Thread-like, without a capsule, but with undulating membrane and as in 
Oscillana, motile cell contents showsulfur granules Formation of conidia 
not certainly known 

Order Beggxatoaceae 

A Threads apparently not septate, septa only faintly visible with 
lodme staining Colorless or faintly rose colored 

Beggiatoa Trev 

During this year (1897) Miyoshi reported three new geneia of sul- 
phur bacteria from hot sulphur sprmgs, Thtoderma^ Thtosphaera and 
Thiosphaenon. EUis named a new iron bacterium Spirophyllum and 
Meyer one of the bacteria of the B suUihs group Astasia asterospora 
In this year also Migula published the first volume of his '^System 
der Bakterien’^ contammg a general discussion of bacterial morphology 
and physiology and an outline of the classification of genera essentially 
that of 1895 

Hewlett (1898) m his Manual of Bacteriology recognized a small 
group only of genera Of these the following were used m the sense of 
Zopf (1885) Micrococcus, Streptococcus, Sarcina, Clostridium, Clado-^ 
thrix, Leptothrix The genus Bacillus was defined to include all rod 
forms. Spirillum aU spiral forms and Streptothnx all thread forms 
Chester m 1899 revised his classification of the family Mycobac- 
tenaceae to read as follows 

Mycobactenaceae Chester (1899) 

A Cells in then ordinary form as short cylindrical rods, often bent and 
irregularly swollen, clavate or cuneate At times Y shaped forms or 
longer jfilaments with true branchings May produce short coccoid 
elements, perhaps gonidia Mycobacterium Lehm-Neum 

(mcludmg, Corynebacterium L and N 
B Cells in their ordmary form as long branched filaments Produce 
gonidia-like bodies Cultures generally have a mouldy appearance 
due to the development of aerial hyphae 

Streptothnx Cohn 
Oospora Lehmann-Neumann 
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In this year a peculiar genus of bacteria was described by Jennings 
(1899) He used the name Asirdbacter to designate an organism which 
multiplied by longitudinal fission, forming radial clusters The or- 
ganisms were found only m certam stained preparations, it is not en- 
tirely certam that he was not observmg an artifact or at least some 
organism not bacterial m nature 

Migula (1900) in the second volume of his System der Bakterien” 
considerably mcreased the scope of his classification by dividmg the 
Schzomvcetes mto two classes which he termed the Eubacteria and 
the Thiobactena, the true bacteria and the sulphur bacteria 

Migula*s Classification of Bactena (1900) 

I Order Bvhactena Cells without any “Centralkorper” and free from sulfur 
and bactenopurpunn 

A Cells spherical Family Coccaceae Zopf emend Migula 

1 Cells non-motile 

a Division in one direction of space 

Streptococcus Billr 

b Division in two directions of space 

Micrococcus (Hallier) Cohn 
c Division in three directions of space 

Sarcina Goodsir 

2 Cells motile 

a Division in two directions of space 

Planococcus Migula 

b Division in three directions of space 

Planosarcina Migula 

B Cells straight rods, at least never spiral 

Family Bactenaceae 

1 Non-mo tile Bacterium 

2 Motile 

a Flagella monotnchous Pseudomonas Cohn emend Smith 

b Flagella pentrichous Bacillus Cohn em Migula 

C Cells spirally wound or representing a portion of a spiral 

1 Non-motile Spiroboma Mig 

a Not enclosed m gelatin 

Subgenus Euspirosoma Mig 
b Enclosed in gelatin Subgenus Myconostoc 

2 Motile 

a One, two or three polar flagella 

Microsjnra Schroeter 

b Tuft of polar flagella Spirillum Ehr 

c Slender and flexuous Spirochaete Ehr 

D Cells eylmdnc, united into a sheathed thread 

Family Chlamyddbactenaceae 
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1 Filaments unbranched 

a No distmction between base and apex 

Chlamydothnx Migula 

b Filaments enlarged toward tips 

(1) Sheath relatively thick Crenothnx Cohn 

(2) Sheath relatively thin Phragmidiothrix Engler 

2 Filaments branched dichotomously Sphaerotzlus Kutzing 

II Order Thiohactena, Cells without a ^'Centralkorpor'^ but with sulfur inclu- 
sions Colorless, or rose, red or violet, with bactenopurpunn 
A Filamentous, destitute of bactenopurpunn 

Family Beggiatoaceae 

1 Threads attached, non-motile Thtothnx Winogr 

2 Threads free, motile Beqgiatoa Trev 

B Containing bactenopurpunn 

Family Rhodohactenaceae 

1 Cells united in families Division of cells in three directions of 

space Subfamily Thtocapsaceae 

a Families small compact, enclosed singly or several together 
m a cyst Capable of swarming 

Thiocyshs Winogr 

b Non-swarming, globose cells spread out upon the substratum 
in flat families, loosely enveloped m a common gelatin 

Thiocapsa Winogr 

c Non-swarmmg cells arranged m packets like Sarcina 

Thiosarcina Winogr 

2 Cells united into families Division of cells first m three, then in 

two, directions of space 

Subfamily Lamprocystaceae 

Families first solid, then globose hollow, perforated net 

Lamprocystis Schroeter 
C Cells umted into families Divisions in two directions of space 

Subfamily Thiopediaceae 
Families tubular formed of cells arranged in fours 

Thtopedia Winogr 

D Cells united in families Division in one direction of space 

Subfamily Amoebobactenaceae 

1 Cells connected by plasma threads Families amoeboid motile 

Amoebobacter Winogr 

2 Not as “1” 

a Cells arranged in network, united by their ends 

Thiodictyon Winogr 

b Cells not arranged in network 

(1) Capable of swarming Cells loosely aggregated in 

gelatin Thothece Winogradsky 

(2) Non-motile, cells closely appressed m colony 

Thiopoly coccus Winogr 

E Cells free, capable of swarming at any time 

Subfamily Chromatiaceae 



GENEEAL SYSTEMATIC BACTERIOLOGY 


57 


1 Cells cylindric-elliptic or elliptic Moderately thick Polar 

flagella Chromatiwn Perty 

2 Cells rod shaped or spmdle form, flagella at poles 

Bhabdochromatium Wmogr 

3 Cells spirally twisted Thiospinllum 

Beijermck (1900) suggested the generic naine Aerohacter to include 
the gram negative lactic acid and gas producing rods of the B lactis 
aerogenes and coh types Hartleb (1900) designated an organism from 
a root nodule as Pseudorhizobiumj and Lagerheim named a bacterium 
found parasitic upon certam sea weeds, Samnastrum 
Chester (1901) in his Manual of Determmative Bacteriology used 
the following family and generic keys 

Chester’s Key to the families of Bactena (1901) 

I Cells unbranched, or show only a false branching in Cladothnx 

A Cells m their free condition globular, becommg slightly elongated 
before division Cell division m one, two, or three directions of 
space Coccaceae 

B Cells short or long, cylindrical, straight, curved, or spiral Without a 
sheath surrounding the chain of individuals, motile or non-mot ile, 
endospores present or absent Bactenaceae 

C Cells surrounded by a sheath, and arranged in elongated filaments 

Chlamydohactenaceae 

D Cells not surrounded by a sheath, arranged m elongated filaments, and 
motile by means of undulating membrane 

Beggiatoaceae 

II Cells short or long, cylindrical or filaments, often clavate , cuneate or irregu- 
lar in form Without endo&poreSy but with the formation of gonidia-like 
bodies due to the segmentation of the cells Without flagella Division 
at right angles to the axis of a rod or filament Filaments not surrounded 
by a sheath as m Chlamydohactenaceae With true dichotomous branchmg. 

Mycohactenaceae 

Key to Genera of the Coccaceae 

A Cells without flagella 

1 Division in one direction of space onlj 

Streptococcus Billroth 

2 Division in two directions of space Micrococcus Hallier 

3 Division in three directions of space 

Sarcina Goodsir 

B Cells with flagella 

1 Division in two directions of space Planococcus Migula 

2 Division in three directions of space 

Planosarana Migula 
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Key to the Genera of the Bactenaceae 

A Flagella absent, endospores present or absent 

Bactenum Ehr 

B Flagella present 

1_ Flagella arising from any part of the body, pentnchic 

Bacillus Cohn 

2 Flagella attached to one or both poles 

Pseudomonas Migula 

Key to the Genera of the Spinllaceae 
I Cells stiff, not flesale 

A Without flagella Spirosoma Migula 

B With flagella 

1 With 1, rarely with 2 or 3 polar flagella 

Microsyira Schroeter 

2 With a bundle of polar flagella Sptnllum Ehr 

II Cells flexile Spirochaeta Ehr 

Key to the Genera of Mycohactenaceae 

Cells either short or long, cylindrical—clavate — cuneate m form, which at times 
may show true branchmg, or as long-branched mycelial-like filaments Fila- 
ments not surrounded by a sheath as m Chlamydohactenaceae Without 
endospores, but with the formation of gonidia-like bodies due to a segmentation 
of the cells Division at right angles to the axis of a rod or filament 

A Cells in their ordmary form short cylindrical rods, often bent and 
irregularly swollen, clavate or cuneate At times Y-shaped forms 
or longer filaments with true branchings May produce short 
coccoid elements, perhaps gonidia Mycobacterium (Lehmann-Neu- 
mann), including Corynehactenum (Lehmann-Neumann) 

B Cells m their ordinary form as long-branched filaments Produce 
gonidia-hke bodies Cultures generally have a mouldy appearance 
due to the development of aerial hyphae Streptothnx (Cohn), 
Oospora (Lehmann-Neumann) 

Key to the Genera of Chlamydohactenaceae 

Filamentous bacteria composed of rod-shaped cells, and surrounded by a distinct 
sheath Division of the cells at right angles to the axis of the filaments In 
Phragmidiothnx and Crenothnx, however, in the formation of gonidia, a division 
of the cells m three directions of space takes place Reproduction by means 
of gonidia, which are either motile or non-motile 
I Cell contents without sulfur granules 

A Filaments unbranched 

1 Cell division takes place m one direction of space 

Leptothnz 
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2 Cell division, before the formation of gonidia, takes place in three 
directions of space 

a Filaments surrounded by a delicate, scarcely discernible 
sheath Phragimdtoiknx 

b Filaments surrounded bj*- a plainly discernible sheath, 

Crenothnx 

B Filaments show false branciungs Cladothnx 

II Cell contents contam sulfur granules Thiothnx 

Lehmarm and Neximaim (1901) m the second edition of the Grund- 
Tiss replace the designation of the Anhang I Hyphomycetes with the 
name AcUnomycetes and the generic name Oospora with Actinomyces 
Otherwise the classification remamed the same Dunng this year 
the generic name Azotobacter was suggested by Beijennck for certain 
non-symbiotic nitrogen fixmg bactena of the soil He also used the 
name Urococcus as a generic designation of certain urea-hydrolyzing 
cocci Bongert used Corynethnx to designate an organism associated 
with mouse pseudotuberculosis 

Kendall (1902) proposed a revision of the Migula classification by 
the addition of certain genera to the family Bacteriaceae. The new 
genera were based entirely upon flagella distribution A key to the 
genera recognized by this author follows 

SendalPs Classification of the Bacteria (1902) 

A Coccaceae Cells spherical m a free state, not elongate in anv direction 
before division 

1 Non-mot lie 

a Cells in chains, planes of fission parallel 

Streptococcus Billr 

b Planes of fission ifsithout definite sequence 

Micrococcus Cohn 

c Planes of fission three, at right angles 

Sarcina Goodsir 

2 Motile 

a As in Micrococcus Planococcus Migula 

b As in Sarcina Planosarcina Migula 

B Bactenaceae Cells elongated, cylindrical, cells elongated before 
division 

1 Non-motile 

a Not branching Bactenutn Ehr 

b Branchmg Leh -Neum 

2 Motile 

a Flagella peritnchic Bacillus Cohn 

b Monotnchic Bactnlhus Kendall 
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c, Lophotricluc Bactnmus Kendall 

d. Unknown Bactenus Kendall 

C Spinllaceae Cells cylindrical, spirally twisted 

1 Cells ngid, non-motile Spirosoma Migula 

2 Cells motile* 

a Cell rigid 

(a) with one or two polar flagella. 

Microspira Schroeter 

(b) Lophotnchic Spinllum Ehr 

b Cells flexuous Bpirochaete Ehr 

D Chlamydobactenaceae Cells enclosed in a sheath 

1 Cell division always in one plane Streptothnx Cohn 

2 Cell division in three planes, very delicate sheath 

Phragmidiothrix Engler 

3 As but sheath clearly visible Cienothnx Cohn 

4 Cells more or less branched Cladothnx Cohn 

E Beggiatoaceae Cells without a sheath, motility by means of an undulat- 
ing membrane Cells contain sulfur granules 

Beggtatoa Trev 

Allan J Smith (1902) follows the Chester (1901) classification 
consistently 

Matzuschita (1902) m his Bakteriologische Diagnostik adopts the 
following simple scheme 


Matzuschita’s Classification of Bacteria (1902) 


Coccaceae Cells spherical 

1 Cells in chains 

2 Cells irregularly grouped 

3 Cells in packets 
Bacillaceae Rod shaped 
Spinllaceae Spiral or bent rods 

Short 

Longer, relatively thick 
Long, very slender 


Streptococcus 

Micrococcus 

Sarcina 

Bacillus 

Vibno 

Spinllum 

Spirochaeta 


Klocker (translation 1903) in general employed the generic name 
applied by the one who first named the organism He recognizes the 
genera Micrococcus^ Pediococcus, Sarcinaj Bacterium, Bacillus, Ter- 
mohacterium, Saccharohacillus, Clostridium and Granuldbacter 
The classification used by Alfred Fischer (1903) m the second edition 
of his Vorlesungen is given below 


Fischer’s Classification of Bacteria (1903) 

A Order I Haplohacterinae Vegetative body, one-celled, spherical, cylindri- 
cal or spiral, single or united to unbranched chains and other growth forms 



OENERAIi SYSTEMATIC BACTEHIOIiOGY 


I. Family I Coccaceae Vegetative cells spherical 

a. Subfamily, Allococcaceae Division m three directions of spaOw, 
no sharply marked growth form, short chains, masses, m twos 
or smgly 

1. Non-motile Mtcrococctts Cohn 

2. Motile Plmococcits Migula 

b Subfamily Homococcaceae with definite division sequence for each 
genus* 

1 Division in three directions of space, forming packets of cells 

(a) Non-motile Sarcina Goodsir 

(b) Motile Plano$arctna Migula 

2 Division m two directions of ^ace, forming fours or plate- 

lets Pediococcm Lindner 

3 Division walls always parallel, grow m chains, pairs and 

smgly, no plates or packets Streptococcus Billroth 

II Family II Bactllaceae Vegetative cells cylindric, elhpsoid, oval, 

straight, during rapid multipLcation, difficult to differentiate from 
cocci 

a Subfamily Bacilleae Spore formmg rods unchanged, cylindric 
Includes all forms not producmg spores 

1 Non-motde Bacillus Cohn 

2 Motile 

(a) Monotrichous Bacinmum A Fischer 

(b) Lophotnchous Bactnllum A Fischer 

(c) Peritrichous Bactridtum A Fischer 

b Subfamily Clostndieae Spore formmg rods, spindle shaped 

1 Non-motile Paracloster A Fischer 

2 Motile, pentnchous Clostridium Prazmowskx 

c Subfamily Plectndieae Spore bearing rods, drumstick shaped 

1 Non-motile Paraplectrum A Fischer 

2 Motile, pentnchous Plectridium A Iischer 

III Family III Spinllaceae Vegetative cells cylmdnc, but spiral 

a Slightly curved rods, motile, monotrichous 

Vibrio CMuller-Loefflerj 

b Decidedly spiral in broad turns, motile, lophotnchous 

Spirillum Ehr 

c Very slender, many turns, flagella unknown, perhaps cell wall 
flexile Spirochaete Ehr 

B Order II Trichobacterinae Branched or unbranched cell filaments, whose 
segments are separated off as swarm cells (gomdia) or homogones One 
family Trichobactenaceae 
I Non-motile, rigid, enclosed m a sheath 
a Unbranched 

1 Without sulfur inclusions 

(a) Not attached, cylmdnc gonidia, swarming 

Chlamy toihnx Migula 

(b) Attached, spherical gomdia not observed to be motile 

Cienothnx Cohn 

2 With sulfur granules, attached 

Thothnc Winog 
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b Dichotomously pseudobranched, lophotnchous cylmdnc gonidia 

Cladothnx Cohn 

II Filaments slowly moving, without sheath Containing sulphur 

Beggiaoa Trev 

During this year the name Thiophysa was given by Hmze (1903) 
to a new genus of the sulphur bacteria, and Troih-Petersson named the 
lactic acid rods Brachyhactenum 

Migula in 1904 again outlined his classification promulgated m 
1900 and vigorously defended it from the criticisms that had been made 
against it New genera described during the year were Hypnococcus 
(Bettencourt, Kopke, Renzende and Mendes) for an organism found 
associated with sleepmg sickness, Clonothnx (Schorler) for one of the 
iron bacteria, and Thiobaczllus (Beijennck) for organisms which could 
leduce nitrates, oxidize sulphur and utilize CO 2 in the manufacture of 
plant food 

Wmslow and Rogers (1905) as the result of a careful study of many 
types and races of the cocci made some rather radical rearrangements 
of the groups, and created the new subfamilies Paracoccaceae and 
Metacoccaceae New genera were AurococcicSf Albococcus and Rhodo- 
coccus. This classification was later further elaborated and published 
m 1910 A key to the families and genera recognized will be foimd 
under that year 

One of the most compiehensive analyses of the classification of bac- 
teria which has been published in English is that of Erwin F Smith 
(1905) m the first volume of his Bacteria in Relation to Plant Diseases 
For his family and generic names he follows Migula (1900) consistently, 
except for several genera for which he substitutes older names The 
genus Pseudomonas he concludes is a synonym of Bacterium Cohn 
For Bacterium of the Migula system he proposes Aplanobacter^ The 
genus Microspira Schroeter he concludes is a synonym of the older 
Vibno Furthermore he recognizes as a thud order coordinate with 
Eubacteria and Thiobacteria the order Myxobacteria His key to the 
genera of the Myxobactena follows. 

Smith’s Classification of the Myxobacteria (1905) 

III Order Myxobactena Motile rod-like organisms, multiplying by fission, 
secretmg a gelatmous base, and forming pseudoplasmodmm-like aggrega- 
tions before passmg into a more or less highly developed cyst-producmg 
restmg stage, m which the rods become encysted in groups without modifi- 
cation, or may be converted into spore masses 
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1 Rods forming free cysts, m whicK they remam unmodified Cysts 

various, sessile or borne on a more or less highly developed cystophore 

Ckondromyces B and C 

2 Rods formmg large rounded cysts, one or more free without gelatmous 

matrix raised above the substratum Polyangium K 

3 Rods slender, swarming together after a vegetative period to form 

defimte more or less encysted, sessile or stalked masses of coccus-like 

spores MyxococciLsThs:sd,eT 

^ Particular attention was called to bhe group of spirochetes by the 
discovery by Schaudinn (1905) of the causal organism of syphilis It 
was first named Spirochaeta, later VuiUemm (1905) proposed Spzr<h 
nema This name was mvahd under the rules of priority, so Schau- 
dinn (1905) proposed Treponema and Stiles and Pfender (1905) a 
little later the name Microspvronema Two other new generic names 
were proposed durmg this year, Erythrobacillus by Fortineau for a 
red pyogenic rod, and Seimclostndium by Maassen for a spore-producmg, 
gelatm-foimmg bacterium from sugar t’^ats 
Blanchard (1906) discussed the relationships of the spiral organ- 
isms, and concluded that they should be placed m two groups, the plant 
forms in the Spzrobactena and the forms more closely related to the 
protozoa under Trypanosomidae The followmg key gives the prmcipal 
points of differences recognized 

Blanchard’s Classification of Spiral Organisms (IPOd) 

I Spirohactena, Cohn 1875, Bacteria more or less curved, sometimes the curve 
formmg onlj^ an arc of a circle, at other times forming spirals of several or 
many turns Organisms little or not at all flexible, multiplying b} trans- 
verse division Endospores formed in a number of species 
A Non-motile Spiro soma Migula 1900 

B Motile 

1 Cells rigid, formmg a segment of a circle or united into spirals , 

1, 2 or 3 polar flagella Vibno Ehrenberg 1838 

2 Cells definitely spiral 

a With endogenous spores Flagella not polar 

Sjnrobacillus Metchnikoff 18S9 
b With or without endogenous spores Flagella polar 

Spirillum Ehrenberg 1838 

II Trypanosomidae Doflem 1901 Flagellum continuous in the form of a spiral 
with turns more or less numerous Organisms flexible, form more or less 
fixed, multiplying by longitudmal division No endogenous spores 
Gram — , not cultivable by ordmary means in laboratorjf 
A Form constant, greatly elongate 

1 Undulating membrane present, cells flattened 

Spirochaeta 1838 Ehrenberg 
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2 Undulating membrane absent Cells round m cross section 

Treponema Schaud 

B Form changeable, not greatly elongate 

Trypanosoma and Trypanoplasma 

New genera named during this year were Rhodocapsa and Bhodothece, 
red sulphur bacteria, by Molisch (1906), Actinobactenum by Haass 
(1906) and Ltpolacter by de Kruyff (1906) for certain lipolytic and fat 
oxidizing bacteria 

Lotsy (1907) apparently alone among writers on classification or 
bacteria has followed Fischer m his classification of bacteria 
Mohsch (1907) m his '^Purpurbakterien'^ created the order Rhodohac^ 
tena to mclude all of the forms which contain bacteriopurp arm. Many 
new genera of these forms which do not contain sulphur granules are 
included. A key to the families and to the subfamilies of the Thtor^ 
rhodaceae and to the genera of the Athiorhodaceae which he gives may be 
translated as follows 

Mohsch*s Key to the Sulphur Bacteria (1907) 

Order Ekodobactena 

Bacteria whose cell contents are colored rose, red, violet or carmine by the 
presence of bacteriopurpurm, and as far as studied, by bactenochlorm 
A Cells have the ability to deposit granules of free sulphur in the cell contents. 

Family I Thiorhodaceae 

I Cells united m families 

a Division of cells in three directions of space 

Subfamily 1 Thiocapsaceae 

b Division of cells first in three, then in two directions of space 
Subfamily 2 Lamprocystaceae 
c Division of cells in two directions of space 

Subfamily 3 Thiopediaceae 
d Division of cells m one direction of space 

Subfamily 4 Amoebobactenaceae 

II Cells always swarmmg 

a Not capsulated Subfamily 5 Chromatiaceae 

b Capsulated Subfamily 6 Rhodocapsaceae 

B. Cells are unable to deposit free granules of sulphur in the cell contents. 

Family II Athiorhodaceae 

I, Cells united into families 

a Cells rodshaped, embedded many together in a common capsule. 
Genus Rhodocystis 

b Cells spherical or short rods, m chains, each chain enclosed m a 
capsule Genus Bhodonostoc 

II Cells free 

a Cells spherical, non-motile 

Genus Rhodococcus 
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b Cells straight rods, non-motile. 

Genus Bhodohactenum 

c Cells motile rods Genus Rhodobacillus 

d Cells short, bean or comma shaped, monotrichous, actively motile. 
Genus Rhodonhno 

e Cells spiral, actively motile by means of a cluster of polar flagella 
Genus Rhodosjnnllum 

This work of Molisch is practically the only work of importance on 
these bacteria since the first formulation of description and the group- 
ing together of these organisms by Wmogradsky 

Other genera of bactena described m 1907 include Pedioplana^ a 
motile organism occnmng in tetrads named by Wolff; Thtoploca a fila- 
mentous sulphur organism related to Beggiatoa, named by Lauterbom; 
MyiobacilluSj Myxokokkus and PZcwnohacimwm, organisms producing 
gums and slimes m sugar vats, named by Gonnermann; and Bon eh a 
for the spirochetes of relapsmg fever named by Swellengrebel The 
last named classifies the spiral organisms as follows 

SwellengrebePs Classification of the SpiriUaceae (1907) 

Cells with rounded tips, constitutmg an} part of a spiral 

I Subfamily Spinllaceae (nov fam ) Cells are not flexible Genera, 
Spinllum and T tbno vith diagnoses of Migula 
II Subfamily Spirochaetaceae (nov fam ) Cells are flexible 

a Cells without cilia v ith periplastic appendage well de\ eloped and often 
with an ah eolar structure Sometimes there is a band of myonemes 
in the appendage Spiruchaeia Ehrenberg 

Type Spirochaeta phcatihs ^hrenh S halbianii placed here proMSion- 
ally 

b Cells with one cilium at one end, sometimes at both extremities ^hich 
is a prolongation of the ‘ calotte ” the appendage has been demon- 
strated sometimes Treponema Schaadinn 

Types (5 buccahs Tr pallidum) 
c Cells with peritrichous cilia Boirelian gen 

Type, Sp galhnarum 

Ellis m 1907 as a lesult of studies on the iron bacteria came to the 
conclusion that they should be separated into two prmcipal gioups 
m accordance with the foUowmg scheme 

Ellis* Groupmg of the Iron Bactena '1907 j 

I. Reproduction by external abstnction of comdia 
Leptoihnx ochracea 
Gcdhonella ferruginea 
Spirophyllum ferrugtneum 
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II Reproduction by separation of mtemally produced cells 
Crenothnx polyspora 
Cladoihnz d/ichotoma 
Clonothnx fusca 

The Wmslows (1908) presented the final results of their studies on 
the Coecaceae A key to the subfamilies and genera lecognized 
follows 


Winslows’ Classiilcation of the Coccaceae (1908) 

Cells spherical Family Coccaceae 

I Parasites Growth not abundant (or one species, zooglea-formmg sapio- 
phytes growth abundant in saccharose media) Generally gram4- Acid 
formers Subfamily Paracoccaceae 

A Cells in capsulated pairs Parasites Growth very meagre Inulm 
fermented No pigment 

Diplococcus (Weiehselbaum) Winslow and Rogeis 
B Cells in chains occunng in masses of zoogloea in sugar lefineries 
Aberrant saprophytic forms Growth abundant in saccharose 
media No pigment Ascococcus (Cohn) Winslow and Rogers 
C Cells in chains Parasites Growth meagre Inulm not fermented 
No pigment Streptococcus (Billroth) 

D Cells in irregular groups Staphylococcus 

1 Parasites Growth fair Orange pigment 

Aurococcus Winslow and Rogers 

2 Parasites Growth good White pigment 

Alhococcus Winslow and Rogers 
II Saprophytes Growth abundant No zoogloea Gram— generally Not 

acid formers Subfamily Metacoccaceae 

A Cells in irregular groups Pigment generally yellow 

Micrococcus (Hallier, Cohn), Winslow & Rogers 
B Cells in packets Pigment yellow 

Sarcma (Goodsir) Winslow and Rogers 
C Cells in irregular groups or packets, pigment red 

Rhodococcus Winslow and Rogers 

Flugge (1908) in the classification of the pathogenic bacteria given 
m his Grundnss der Hygiene (sixth edition) made a distinct contii- 
bution to systematic bacteriology m the groupings which he created 
From a strict nomenclatural point of view his terminology was in 
many cases technically mcorrect, but the groups are very useful 
His classification is as follows 



GENERAL SYSTEMATIC BACTERIOLOGY 


67 


Flugge’s Classification of the Pathogemc Bactena 

(Lehrbucli der Hygiene, 6th ed , 1907, Quoted m Ivolle and Hetch, 3rd ed. 

1911, p 18) 

I Coccaceae Cells spherical 

A Family Streptococcus Grow only m one direction, are Gram 4", 
non-motile and grow only sparingly on artificial media 

1 Diplococcus typCj forms in many media only round or lancet 

shaped diplococci, m others (bouillon) short chains Pathogen 
Diplococcus lanceolatus capsulatus 

2 Streptococcus type In bouillon generally forms long chains 

Saprophytes, Streptococcus mesenteroides 
B Family, Sarcina Numerous species, m part motile and flagellated, 
dividmg in three directions of space, forming packets, Gram — on 
solid media, growmg usuallv m the form of dry lajers, often colored, 
often m dust 
Pathogens None 

C Family, Micrococcus Numerous species, of which many are sapro- 
phytic, found in dust Cells divide irregularly in different directions 
of space and are often united in bunches of 2, 4, 8 or irregularly 

1 Diplococcus type Elongated cocci with the long side appressed 

Gram negatiie 

Pathogens Micrococcus gonoirhoeae. Micrococcus intiacellu’^ 
Ians meningitidis, Miciococcus catan halts 

2 Tetragenus t\pe Forms cocci that remain m t\sos or more, fre- 

quenth remain in fours 
Pathogen Micrococcus tetragenus 

3 Staphylococcus Upe Bphenco} Gro\\s i>n solid and fluid nutrient 

media in regular masses ivith n^hite \ellow or oringe pigment 
Pathogen Staphylococcus pyogenes aureus 
11 Bacillaceae Rod shaped Not spiral 

A Famih, Baallus All rods ^hich produce endogenous spores 

1 Aerobic forms 

a Hay bacillus group Relatneh laige bacilli uideh dis- 
tributed, gro\s \\ell on solid and liquid media, on the 
latter with membrane formation Usualh motile Non- 
pathogens 

b Anthrax group As “a” but non-motile and pathugeiuc 

2 Anaerobic form*; Includes all the spore bearing t\ pes of but^ nc 

acid bacteria 

Pathogens B botulinus Bacillus of blackleg of edema of 
tetanus 

B Famih Bacterium All rods that produce no bi>oie& 

1 FluoiCscent phosphorescent, and pigment producing forms 

Gram negati\e, mav or ma\ not liquef\ gelatin 

2 group possesses flagella more or less motile Gram 
negative 

Pathogens Bact typhi, and Bad paratyphi 



68 


GENERAIi STSTEMATIC BACTEBIOLOGY 


3 Bact aerogenes group, very near B colt (but non-motile?) 

Pathogen Bact dysentenae 

4 Plague and septicemia group Non-motile, polar staining Gram 

negative, do not hquefy gelatin 
Pathogen Bact pestis 

5 Influenza group Very small Gram—, growing only on media 

containing hemoglobm 
Pathogen Bact influenzae 

6 Smne erysipelas group Very small rods, do not liquefy gelatin. 

Gram positive 

Pathogen Bact Rhusiopathiae, Rabbit septicemia 

7 Glanders group Very slender rod Gram negative 

Pathogen Bact mallei 

8 Diphtheria group Gram positive Tendency to the production 

of club shaped involution forms and to granular disintegration. 
Pathogen, Bact diphthenae, Bact xeroseos 

9 Acid fast group Producing slimy wrinkled layers on the surface 

of solid and liquid media Gram positive and acid fast 
Pathogen Bact tuberculosis 
III Spinllaceae Cells spiral 

A Family Vibno All comma-shaped, bent, fission fungi with polar 
flagella Often united to spirals Gram negative 
Pathogen Vibrio cholerae asiaticae 

B Family Spirillum Several corkscrew turns Polar flagella Many 
saprophytes 

Pathogens None known 

The classification of the Tnchomycetes or thread bacteria suggested 
by Jordan (1908) is woithy of note He diagnosed the genera as 
follows 

Jordan’s Classification of the Tnchomycetes (1908) 

1 Filaments unbranched Leptothnx 

2 Filaments with pseudobranches Cladothnx 

3 Filaments with true branches 

a Reproductive elements, spores observed Nocardia 

b No spores observed Actinomyces 

Conn (1909) suggested the following classification 

Coim’s Classification of Bacteria (1909) 

Sphencal Bacteria 

Dividmg m one plane, so as to form chains, Streptococcus 
Dividing m two planes, and not forming chains. Micrococcus 
Dividing in three planes, and forming cubical masses, Saicina 
Rod Shaped Bacteria 

With flagella, and consequently motile, Bacillus 
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Without flagella and consequently non-motile, Bacterium 
With a single flagellum, Pseudomonas 
Spiral Bacteria: Spirillum 

Higher Bacteria {CladothnXj Leptothnx, Streptotknx, Actinomyces) 

The genus Bacillus is further divided as follows 
Bacilli with one flagellum are named Monotrichic BaciUi or Pseudomonas 
Bacilli with one flagellum at each end, Microsporon 
Bacilli with a tuft of flagella at one end are called Lophotnchic Bamlh 
Bacilli with flagella over the whole body are called Pentnchic Bacilli 

Orla-Jensen in 1909 proposed a totally new classification of bac- 
teria. He divided the bactena into two orders based upon primitive 
or advanced characteristics, distribution of flagella, etc In many cases 
his published descriptions of genera are not very clear, and the con- 
struction of a key for the differentiation of the forms is correspond- 
mgly difficult. The foUowmg key will indicate differences between 
most of the genera described 

Orla- Jensen’s Classification of Bactena (1909) 

Key to Orders and Families 

I Cells sphencal, rod-shaped or spiral Endospores formed onlj m a few 
sulfur-free spirilla When motile, mono-or lophotnchous Topically 
water bactena Secure energy almost exclusively by oxidative processes 
Man> develop poorly on laboratory media because organic substances are 
present m too concentrated a form 

Order I Cephalotnchinae 

A Bacteria not m thread like filaments, no tendency to branch oi j reduce 
m^^celial growth 

1 Bacteria not containing sulfur or bacteriopurpuim 

a Obligate aerobes oxidizing carbon h\drogen, or nitrogen 
compounob without production of noteworthy amounts of 
unoxidized split products 

Family 1 Oxjjdubotte/iareac 
b Luminous and fluorescent bacteria 

Family G Lumirubacteriaceae 

c Acti\e reducing organisms, facultatne, all spiral forms re- 
ducing sulfates 

Family 7 Rtdudbaderiateae 

2 Bacteria containing sulfur or bacteiiopurpurin 
a Containing no bacteriopurpurm 

Family’ 3 Thiobactenaceae 
b Containmg bacteriopurpurm 

Family’ 4 Rhodobactenaceae 

B. Bacteria tendmg to branch, to form filaments or to develop a 
mycelium 
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1 Not typically water forms Cells tending to branch and to form 

branching hyphae Not forming filaments usually 
Family 2 Actinomycetes 

2 Typically water forms Cells not tending to form mycelium 

Typically filamentous 

Family 6 Tnchohactenaceae 

II Cells spherical or rod shaped, never spiral Either peritrichous or non- 
motile Not typically the water bacteria Do not secure growth energy 
solely by oxidative processes 

Order II Pentnchxnae 

A Typically not obligate anaerobic or microaerophilic 

1 Usually bringing about transformation in carbohydrates with the 

development of acids 

Family 1 Acxdohactenaceae 

2 Usually bringing about an alkaline reaction by the development 

of ammonia Family 2 Alkahbactenaceae 

B Typically obligate anaerobic or microaerophilic 

1 Acting largely upon carbohydrates, developing acids, particularly 

butyric acid Family 3 Butynhacteiiaceae 

2 Acting largely upon proteins, bringing about putrefactive changes 

Family 4 Putnhactenaceae 


Order I Cephalotnchmae 
Key to the Genera of Family I Oxydobactenai eae 

I Not oxidizing nitrogen compounds nor fixing free nitrogen 
A Oxidizing methane to CO 2 and H 2 O Methanomonaf> 

B Oxidizing CO to CO 2 Carboxydomonab 

C Oxidizing H 2 to H 2 O Hydrogenomonas 

D Oxidizing alcohol to acetic acid Acetimona^ 

II Oxidizing ammonia or nitrites 

A Oxidizing ammonia Nitrosomona'i 

B Oxidizing nitrites Nitromonas 

III Fixing atmospheric nitrogen Azotohader 


Key to the Genera of Family II Adinomyteieh 
I Not producing a much branched mycelium, individual cells only branching 


II 


A Sj mbiotic in the nodules of legumes 
B Not symbiotic Parasites in mammals 

1 Not acid fast 

2 Acid fast 

Producing a much branched mycelium 


Rhizorriona^ 

Corynemonai, 

Mycomonas 

Actinomyces 


Key to the genera of Family III 
I Cells not spiral 

A Cells rod-shaped, or not spherical 

1 Autotrophic, rod-shaped 

2 Not autotrophic, oval (^) 


Thiobactenaceae 


Sulphomonas 

Thiomonas 
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B Cells spherical 

Thiococcus 

II Cells spherical 

Thtosjnnllum 

Key to the Genera of Family IV 

Rhodobactenaceae 

Uses the following genera with the same meanings as Winogradsky or Molisch* 
Rhodomonas (Chromaiium) 

Rhabdomonas {Rkabdochromatiuni) 

Rhododiciyon (Tktodictyon) 

ATnoebomonas (A7nod>obacter) 

Rhodothece {Thiothece). 

Rhodopolycoccus (Thio poly coccus,). 

Rhodococcui, iThiopedia) 

Lamprocystis 

Rhodocyshs {Thiocystis) 

Rhodocapsa {Thiocap6a) 

Rhodosarctna {Thiosaroina) 

Rhodospinllum {ThLospinllum) 

Key to the Genera of Family T” 

I Not containing sulfur granules 

Tnchohactenaccae 

A. Branched (with pseudobranches) 

B Not Branched 

1 Not spiral 

Cladotkn i 

a Not attached 

Leptothi i L 

b Attached 

2 Spiral 

Cl enotkni 

a Slender and flexuous 

Spirochaeta 

b Flattened 

II Containing sulfur granules 

Spiro phyllum 

A Not attached Motile 

Beggiatua 

B Attached 

Fkiothn 1 

Key to the Genet a of Family 1 I 

I Cells not spiral 

A Cells rod-shaped 

Luminuba^tet nu t ne 

1 Active denitnhers 

Dentil uiiwtUi> 

2 Active liquefieis 

B Cells spherical 

Liquidomonat, 

1 Liquefying gelatin 

LiquidocuK Uii 

2 Not liquef} ing gelatin 

Sohdococcub 

II Cells bent or spiral 

Liqin doubt lo 

Key to the Genera of Family VII 

Red ucibacteriaceae 

I Short spiral Not liquefying gelatin 

Solidovibno 

II Longer spirals 

Spirillum 
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Order II. Pentrichinae 


Key to Genera of Family J. Amdohactenaceae 


I Active denitrifying forms 
II Not as m I 

A Eod shaped 

1 Organisms of the B coh group 

2 Gram + lactic acid forms 

3 Producing propionic acid 
B Spherical 

1 In chains 

2 Irregularly grouped 

3 In packets 


Demtrobactenum 


Bacterium 
Caseohaclenum 
Pi opiombactenum 

Streptococcus 

Micrococcus 

Sarcina 


Key to the Genera of Family II AlLalibactenaceae 


I. Organisms of the Proteus type 
II Orgamsms of the B subtilis t>pe 
III Producmg ammonia from urea 


Liquidobactenum 

Bacillus 

Urohacillus 


Key to the Genera of Family III Butyribacteriaceae 

I Acting primarily upon sugars, forming butyric acid 

Butyl ibanllus 

II Acting primarily upon pectm Pectohacillus 

III Acting primarily upon cellulose Cellulobacillus 


Key to the Genera of Family IV Putnbactenaceae 

I Not producing an ectotoxm Putribacillus 

II Producing an ectotoxm Botulohacillus 


It Will be noted that Oila-Jensen has created a considerable numbei 
of genenc names, many times substituting new names for older and 
appaiently perfectly valid terms 

Among the new genera desciibed in 1909 by othei authors weie 
Hillhousia a giant sulphui organism named by West and Griffiths, 
Stderocapsaj a capsulated epiphjrfcic coccus growing in watei contain- 
mg iron and with iron o\id deposition in the capsule, named by Mohsch, 
and Erysipelothnv an organism of the general type of the bacteiium of 
swme erysipelas named by Rosenbach 
Mohsch (1910) m his book ^‘Die Eisenbaktenen^’ recognizes the 
genera and species separated by the followmg key 

Mohsch (1910) Classification of the Iron Bactena 

A Filamentous bacteria 

I Filaments always unbranched 
a With brown attaching disks 
b Not as ‘^a ” 


Chlamydothnx sideropous 
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1 With definite sheath, often broader toward end N ot spirally 

wo’ond Crmothnx polyspora 

2 Without definite sheath Spirally wound 

Galhonella ferruginea 

II Filaments unbranched or pseudodichotomously branched 
a Swarm cells developed 

1 Regularly pseudodichotomously branched, usually colorless. 

Cladotknx dichotoma 

2 Usually unbranched, usually encrusted with iron 

Chlamydothnx ochracea 

b Only non-motile gonidia Clonotknx fusca 

B Capsule bacteria 

I Capsule with only a few (1-8) cells Stderocapsa Trevbii 
11 Capsule with 1-100 cells S%derocapBa major 

Among the new generic names of bactena proposed m 1910 were 
the following FusiformiB for the fusiform bactena of the throat 
named by Hoelling, Asterococcus for the very nunute organism re- 
sponsible for the disease pleuropneumoma in cattle, named by Borrel 
alj Actinobaczllus by Bnimpt for the causal oiganism of actino- 
bacillosis of cattle, Nodofolium for one of the thread iron bacteria 
named by Ellis and Cnshsptra given by Gross as designation of the 
spiral ^^ciested” organism from the crystallme styles of certam classes 
of mussels 

Dobell (1911) included the spirochetes m the group Sptrochaetoidia, 
usmg the followmg generic differences for the three genera recognized 
He emphasizes that this group of Protista should be included neither 
with the bacteria or protozoa 


Spirochaetoidia 

1 Free living forms, fresh water or marine SiJirochaela Lhr 

2 Parasitic in animals i Vertebrates and In\ertebiateD) 

Trepontma Schaudinu 

3 Paras’ tic m Lamellibranchia Cnstispira Gross 

InDoflein'bLehibuchder Protozoenkunde (1911) the same pioblein 
is handled by considermg Spirochaeta as a generic name which mclude^ 
all forms, and regardmg Spirochaeta, Cnstispira and Tieponema as 
the component subgenera Gross m this year added the genus Sap- 
rospvra to this group He mcluded it m the free livmg marme types 
Frost m MaishalPs Microbiology' (1911) used Migula’s ( 1900) scheme 
of classification m its entiiety Heim in the 4th edition of his Lehi- 
buch der Baekteiiologie gives a very simple classification suitable par- 
ticularly for the pathogenic bacteria 
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Heim's Classification of Bacteria (1911) 

I Coccaceae Cells spherical 

A Division m one direction of space Streptococcus 
B Division in different directions, no chains or packets 

Micrococcus 

C Dividing in three planes, forming packets 

Sarctna 

II Bactenaceae, Rod-shaped 

A Without spores Bacterium 

B With spores Bacillus 

III Spirillaceae Cells spiral 

A Rigid spirals or sections of spirals Spirillum and Vibrio 
B riexuous. Spirals Spirochaete 

Kolle and Hetsch (1911) differentiate the bacteria into the fission 
fungi consisting of cocci, bacilli and spirilla and the fission algae 
including the sulphur bacteria, the iron bacteiia and the Strep’^ 
tothncaceae 

Bosanquet (1911) in his book on Spirochaetes places all m the genus 
Spirochaeta During this year two other bacterial generic names 
were proposed Paraspinllum for a flexile spindle formed spiral oi- 
gamsm m water (Dobell) and Cohmstreptothnx for organisms of the 
type of Streptothnx Foersten of Cohn (Pmoy and Morax) 

Schneider (1912) follows the classification used by Chester (1901) 
Benecke (1912) gives one of the most complete of the recent systems 
of bactenal classification The orders and families recognized are 
shown in the foUowmg scheme 

Benecke’s Classification of Bacteria (1912) 

A Comparatively simple organisms, not growing as sheathed filaments, usually 
as single cells or colonies Order I Haplohactennae 
I Cells not forming a pseudoplasmodmm 

a Cells not tending to branch or form a mycelium 

1 Without bactenopurpurm 

(a) Cells spherical 

Family I Coccaceae 

(b) Cells elongate 

(1) Cells straight 

Family II Bacillaceae 

(2) Cells spiral 

Family III Spirillaceae 

2 With bactenopurpurm 

Family IV Rhodobacteriaceae 
b Cells tending to branch or form a mycelium 

Family V Mycohactenaceae 
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II Cells m vegetative stage forming a pseudoplasmodium 

Family IV Myxohactenctceae 
B Cells m filaments* frequently sheathed 

Order II Desmobaxtenneae 

One fanoaly only Family VII> Desmohctctenaceae 

While no new genera are described, a larger number of genera are 
included in several of the families than by most other writers 
Engler (1912) in the seventh edition of his syllabus gives the fol- 
lowing outlme of bactenal classification* 

Engler’s Classification of Bactena ( 1912 ) 

Schizomycetes 

I Order Evbactena Cells without sulfur and bactenopurpunn 

A Family, Bactenaceae Cells very small, cylmdnc, straight or slightly 
bent 

1 Without flagella Bacterium 

2 With flagella 

a Peritnchous Bacillus 

b Polar P$eu(lo7nonas 

B Family, Sptnllaceae Spiral celb 

1 Cells stiff, not serpentine 

a Non-motile ^piroboj^ia 

b Motile 

(1) With 1 2 or 3 polar flagella 

Microspira 

{2} With bunch of polar flagella 

Spirillum 

2 Cells serpentine ^pintchaeie 

C Famih, Pkycobactencueae iChlainjdobmtenaceat Filamentous sur- 
rounded b\ a more or less definite sheath and diMding seldom in 
three directions Multiplication b\ conidia 

Genera Phragmidiothnx Chlamydothnx, Galhontlb' ( r^'iudhnx, 
Clonothrix, Sphaerotilu^i (Cladothnx 

D Famih, Actinomycetaceae Filamentous colonies with true branching 
radiating non-motile Filament's dniding up into «»id’ a 
One genus Actinomyt et 

E Famih Co caceae Ceils spherical 

Geners., StieptOLOCcub Mtcrocotfus LtUi.07iObto< Axotobruter, 

Planococcub 

F Famil} , Myxobactenaceae Cells more or less rod shaped, non-flagellate, 
with slim> membrane moving slowh forward » Pseudoplasraodia> 
which become a c\st, sessile or stalked 
Genera Polyangiurn, Chondro7nyteSj Myxococcus 
II Order, Thiobactena Cells with sulfur inclusions, colorless or red or \iolet 
with bactenopurpunn 
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A. Family, Beggtatoaceae Motile by an undulating membrane, filamen- 
tous colomes of colorless, sheathless cells, with sulfur granules. 
Gtenera Beggiaioa, Thxoihnx 

B Family Rhodohactenaceae Cell content rose, red, or violet with sulfur 
granules 

Genera, LamprocystiSj Tkiosarctnaj Rhodohacillus, Thiospirillumf 
ChromativM 

Meyer (1912, p 2) recognized as an order the Eubacteria the genera 
n,iid genenc sections of winch may be separated by the following key 

Key to the genera and sections of the Eubacteria according to Meyer (1P12) 
a Cells straight rods 

b Not with polar flagella Flagella when present-peritrichous 

Genus Bacillus 

c Cells contaming bacteriopurpurm 

Section Rhodohacillus 
2c Cells not containing bacteriopurpurm 
d Flagella unknown 

Section Bacterium 
2d All other species 

Section Eiibactllus 

2b With polar flagella Genus Pseudomonas 

2a, Cells not straight rods 
b Cells curved rods 

c Pentnchous flagella, with spores 

Genus Sj/irobazzllus 
2c Polar flagella, spores unknown 
d With 5-20 polar flagella 

Genus Sjnnllum 
e Without bacteriopurpurm 
f Flagella unknown 

Section Spirosoma 
2f Flagella known 

Section Euspinllum 
2e With bacteriopurpurm 

Section Rhodospinllum 
f Sulphur free 

Subsection a 
2f With sulphur 

Subsection 

2d With 1 rarely 2-3 polar flagella 

Genus Mzcrospira 
e With bacteriopurpurm 

Section Rhodospira 
2e Without bacteriopurpurm 

Section Exmicrospira 
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2b. Cells spbencal 

c Cells in chains . Genus Streptococcua 
d Without bactenopurpin. 
e With flagella. 

Section Planostreptococcus 
2e Without flagella 

Section FxxoBtreptocoecua 
d. With bactenopurpunn 

Section Ehodococcus 
e Without sulphur 

Subsection a 
2e With sulphur. 

Subsection ^ 

2c. Cells not in chains Genus Micrococcus 
d Division m two planes 

e Without bactenopurpunn 
f Flagella unknown 

Section Fixococcus 
2f Flagella known 

Section Planotoccus 
2e With bactenopurpunn 

Section Rkodotoccus 
f With sulphur 

Subsection a 

2d Division in three planes 

Genus Sarcina 
e Without bactenopurpunn 
f With flagella 

Section Planobarcma 
2f Without flagella 

Section Fixosartina 
2e With bactenopurpunn 

Section RhoilobarLina 
f W ithout sulphur 

Subsection a 
2f With sulphur 

Subsection 3 

Lohnis (1913) m his ‘^Vorlesimgen uber landwirtsehafthche Bakte- 
nologie'' gives the following abbreviated classification of genera 

Lohnis’ Classification of Bacteria 

I. Cells as a rule sphencal, seldom assuming an elongated form 
a. Smgle, m pairs, fours, or irregular masses, never in chains 

Micrococcus 

b In shorter or longer chains Streptococcus 

c. In packets Sarcina 
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II Cells as a rule rod shaped, seldom spherical, or bent 

a Without endospores Bacterium 

b With endospores Bacillus 

III Cells as a rule slightly to decidedly spirally bent 

a Comma shaped Vihno 

b Stiff spirals Spirillum 

c Hexose spirals Spirockaete 

Chatton and Perard (1913) introduced the generic names Meta- 
hactertum and Oscillosptra 

VuiUemm (1913) has given a comprehensive review of bacterial clas- 
sification with particular reference to the fact that at the Botanical 
Congress that was to have met in 1915 the date of departure and special 
rules for bacterial nomenclature were to be considered. He suggested 
that the date of departure be fixed as 1915 and that the genera and higher 
groups that follow should be adopted as genera conservanda, or natural 
history” genera 


VuiUemm’s Classification of Bacteria (1913) 

I. Plastids rounded (spherical) 

A Dissociated or grouped without regular order 

1 Polar flagella Planococcus 

B Associated in elementary colonies of determined form 

1 Divisions parallel 

a Grouped m rosaries Streptococcus 

b Pairs encapsulated, isolated or united into a rosary Ele- 

ments sometimes elongated or pointed 

Klebsiella 

2 Division in two planes at right angles 

a Fission centripetal 

(1) Non-motile Meruta 

(2) Flagellated Planomensta 

b Fission excentnc Neisseria 

3 Division in three planes at right angles 

a Non-motile Sarcina 

b Flagellated Planosarcina 

II Plastids rod-shaped 

A Sporiferous elements specialized 

1 Oval Flagella unknown Metahactenum 

2 Claviform Flagella diffuse Clostridium 

B None of the sporiferous elements distinct from the vegetative rods 

1 Flagella iffuse Serratia 

2 Flagella polar Bacterium 

III Plastids sinuous 

A Flagella polar Spirillum 
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Vmllemm also proposed that the following names be kept as 
ogenera conservanda,” but without nomenclatural status, Mtcr. 
Mantegazzaea, Bacillus and Sptroscma. 

Gonder (1914) m Prowazek^s Handbuch der pathogenen Protozoen 
gives the following classification of the spirochetes 

Gender’s ClassiRcatioii of the Spirodietes (1914) 

iSpirocAoefn Ehrb 1838 
Type species Sp plicahlts Ehr 
Cnstispira Gross 1910 
Type species, Cnstispira haUnani 
Sptronema VuiUemm 1905 
Type species Sptronema recurrentis 
Treponema Schaudinn 1905 
Type species Treponema pallidum 

Buchanan (1915) reviewed the termmology^ for the Coccaceae pro- 
posed by Wmslow and Rogers and suggested certain changes that should 
be made m names of genera and higher groups the better to recognize 
prionty 

Buchanan (1917-1918) published a senes of articles under the gen- 
eial headmg of ^'Studies m the Nomenclature and Classification of 
the Bactena,” in which were listed the various names of genera and 
higher groups which had been recognized m the hterature, and a 
classification of bacteria mto orders, families and genera, with designa- 
tion of type species for the genera The dichotomous kejs to the 
groiip*^ lecognized follow 

Key to the Orders of the Class Schizomycetes 'Buchanan ' 1917 

A Plant-like m the principal characters not protozoan like ceils ne\er slender, 
fie\uous spirals, cell dnisions ne\er longitudinal 
I Not producing a pseudoplasmodium during the \egetati\e stage 
without a highlj developed c\&t-producmg resting stage 
a Containing neither granules of free sulphur nor bacteriopurpurin 
nor requiring the presence of h\drogen sulphid for the best 
development 

1 Nottypicalh producing filaments as a regular growth form, 

though chains of cells ma} be de\ eloped Conidia not 
de\ eloped, spores when formed are eiidospores 
Order I Eubactenaleb 

2 Tjpically producing true filaments as a regular growth 

form Comdia may be developed, but never endospores 
(a) Alga-like, typically water forms Filaments never 
showing true branching, false branching mav be 
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present A sheath usually evident, and usually 
impregnated with iron 

Order II Chlamydobactenalea 
(b) Mold like, not typically water forms, not with the 
sheath impregnated with iron True branchmg 
often evident 

Order III Achnomycetales 

b Cells typically contammg either granules of free sulphur or 
bacteriopurpunn or both, usually growing best in the presence 
of hydrogen sulphid 

Order IV Thiohactenales 

II Cells united during the vegetative stage into a pseudoplasmodium 
which passes over into a highly developed, cyst-producing, restmg 
stage Order V Myxohactenales 

B. Protozoan-like in many characters Cells usually relatively slender flexuous 
spirals, multiplication of cells apparently by longitudinal division in some 
types, by transverse division m others, or both 

Order VI Spirochaetales 

Key to the famihes of the Euhactenales 

A. Organisms usually growmg more or less readily upon organic media, not 
securmg growth energy primarily by the oxidation of ammonia or nitrites 
I Cells typically spherical Family I Coccaceae 
II Cells not spherical, elongate 

a Cells not spiral Family II Bactenaceae 
b Cells spiral, or at least curved 

Family III Spinllaceae 

B Not growing readily or at all on media containing considerable amounts of 
organic material, nitrifying bacteria, securing growth energy primarily by 
the oxidation of ammonia or nitrites 
Cells may be either spherical or rod-shaped 

Family IV Nitrobactenaceae 

Key to tribes of the Coccaceae 

I Not epiphytes, not causing the deposition of iron upon capsules 

A Commonly parasitic, m some forms saprophytic, usually thriving well 
under anaerobic conditions, not commonly producing luxuriant 
growths on artificial media, many forms failing to grow e\cept upon 
special media Cells in pairs, chains or irregular masses, never 
regular packets Gram-positive, with exception of a few strict 
parasites Acid usually formed in dextrose and lactose broth 
Pigment white, orange or absent 

Tribe I Streptococceae 

B Saprophytes, or facultative parasites Usually grow best under aerobic 
conditions, producing abundant to luxuriant growth on artificial 
media Planes of fission often at right angles Cells aggregated in 
groups, packets or zoogloeal masses Usually Gram-negative 
Pigment as a rule yellow, red or orange 

Tribe II Micrococceae 
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11. Epiphytes, usually on leaves and stems of water plants. Iron oxid deposited 
upon the capsule Tnbe III. Stderoeapseae 

Key to the genera of the Streptococceae 

A Cells occurring normally m chains 

I, Usually parasitic Not fonning zoogloeal masses in sugar solutions 

Genus 1 Streptococcus 

II. Saproph 3 rtic, occurring in cane sugar solutions m zoogloeal masses 

Genus 2 Leuconostoc 

B Cells not occumng usually or characteristically in chains 

I Parasitic Cells in pairs, growth as a rule meagre No pigment 

formed. 

a Gram-positive Genus 3 Dtplococcus 

b Gram-negative Genus 4 Neissena 

II Cells m irregular groups, usually parasites, growth as a rule good, 
pigment usually orange or white 

Genus 5 Staphylococcus 

Key to the genera of Mtcrococceae 

A Cells not m regular packets 

1 Pigment generally yellow Genus 1 MicrococciLS 

2 Pigment red Grenus 2 Rhodococcus 

B Cells m regular packets Pigment jellow or orange 

Genus 3 Sarcina 

Key to the genera of Stderoeapseae 
One genus only, Stderocapsa 

Key to the tribes of the Bactenaceae 

A Cells not acid-fast 

I Topically producing endospores under favorable conditions. 

Tnbe I BoLilleae 

II Not producing endospores Tribe II Bacteneae 

B Cells acid-fast, frequenth showing some tendency to branching 

Tribe III M ycobacteneae 

Key to the geneia of Bacilleae 

A Usually a single endospore formed within each cell 

I Aerobic usuall> Gram-positi\e, as a rule liquefying gelatin spores 
usually^ not distorting rods vben formed 

Genus 1 Bacillus 

II Anaerobic or microaerophihc usualh 

a Spores produced at extreme tip of cells, forming tvpical drum- 
sticks Genus 2 Plectndium 

b Spores not produced at extreme tip of cells at least not formmg 
drumsticks Cells usually somewhat swollen when spores are 
formed Genus 3 Clostridium 
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B Usually a number of spores develop within a swollen cell 

Genus 4 Metabacterium 

Key to the suhgenera of Bacillus 

A Spore not barrel-shaped in longitudinal section and not star-shaped in cross 
section 

I Motile by means of peritrichoiis flagella 

Subgenus 1 Eu-Bacillus 

II Non-motile Subgenus 2 Bactendium 

B Spore barrel-shaped in longitudinal section, longitudinal striations evident 

Subgenus 3 Astasia 

Key to the suhtnbes of the Bacteneae 

A Cells usually fusiform Subtribe I Fusiforminae 

B Cells not fusiform 

I Requiring serum or hemoglobin for development Obligate parasites 
Gram-negative Non-motile 

Subtribe II Ilemophilinae 

II Not requiring serum, or at least hemoglobin, for development Gram- 
negative or positive Motile or non-motile 
a Obligate aerobes, securing growth energy by oxidation, etc 
Subtribe III Rhizobiinae 

b Not obligate aerobes, not securing growth energy bj oxidation of 
carbonaceous compounds 

Subtribe IV Bacteninae 

Key to the Genera of Fusiforminae 
One genus only Fusiformis 

Key to the Genera of Hemophihnae 

A Requiring serum for growth Cells almost ultra-microscopic Stain best by 
Giemsa Involution forms characteristic 

Genus 1 Asterococcus 

B Requiring hemoglobin for growth Stain readily with ordinary aniline dyes 
Involution forms infrequent Genus 2 Hemophilus 

Key to the genera of Rhizobiinae 

A Not fixmg atmospheric nitrogen , securing growth energy usually by the oxida- 
tion of ethyl alcohol to acetic acid Genus 1 Mycoderma 
B Capable of fixing appreciable amounts of atmospheric nitrogen Grow well 
on nitrogen-free media 

a Small motile rods, with abundant involution forms, frequently living in 
root nodules of the higher plants (legumes) 

Genus 2 Rhizobium 

b Not symbiotic Cells larger, plump, almost spherical in some cases 

Genus 3 Azotobacter 



GENERAL STSTEMATIC BACTERIOLOGT 


83 


Key to the genera of Bacteriinae 

A Producing usually a yellowish or greenish or fluorescent pigment, usually 
Gram-negative, motile by means of polar flagella, or non-motile 

Genus 1 Pseudomonas 

B When pigmented not greenish or fluorescent, when motile with pentnchous 
flagella 

1 Cells typically pigmented, chromoparous 
a Producing red or pink pigment 

Genus 2 Serratia 
b Producing a violet pigment 

Genus 3 Chromohactenum 

2. Cells not typically defimtely pigmented, or at least not red or violet 
a Cells typically Gram-negative 

(1 ) Non-motile, showmg bipolar st ammg commonly Never produce 

gas from carbohydrates Power of acid production low 
Genus 4 Pasteurella 

(2) Not showing bipolar staining 

(a) Not producing honey-like growth on potato, branching 
forms uncommon 

X Gelatin not liquefied or liquefied very slowly Motile 
or non-motile 

Genus 5 Bacterium 
\x Gelatin liquefied quicklj Motile 
Genus 6 Proteus 

(b; Producing a hone} -like growth on potato Branched cells 
not uncommon Genus 7 Pfeiferella 
b Cells t}picaU\ Gram-positi\ e All non-motile 

(1) Usuall} microaerophilic Not t\picalh growing well on the 

surface of laborator\ media 'Without metachromatic 
granules 

(a) Non-pathogenic lactic acid bacilli 

Genus 8 Lactobacillus 

(b) Pathogenic, slender small rods not lactic acid formers 

Genus 9 Erysipelothnx 

(2) Aerobic rods frequent!} showing metachromatic granules 

or irregular staining Genus 10 Corynebacterium 

Key to the subgenet a of Bacterium 

A Organisms which show a maximum of ferment ati\ e pow er including fermenta- 
tion of lactose, rareh pathogenic, some forms slowh liquef\ gelatin 

Subgenus 1 Aerobacter (or Eu-Bactenum) 
B Organisms not showing maximum fermentative power, nex er producing gas in 
lactose, frequentl} pathogenic, never liquef} mg gelatin 

1 Producing acid and gas from glucose, sometimes other sugars, but none 

from lactose Subgenus 2 Salmonella 

2 Producing gas from none of the carboh} drates, acid sometimes formed 

Subgenus 3 Eberthella 
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Key to the Genera of Mycohacteneae 
One genus only, Mycohactenum 

Key to Genera of Spinllaceae 

A. Cells not larger at center, not tapering 

1. Cells usually short, only a segment of a spiral One or rarely two or three 

polar flagella Genus 1 Vibno 

2. Cells longer, usually with a tuft of polar flagella 

Genus 2 Spinllum 

B Cells enlarged at center and tapering 

Genus 3 Faraepinllum 

Key to the Genera of Nitrdbactenaceae 

A« Cells rod shaped 

1 Oxidizing ammonia to nitrous acid Motile 

Genus 1 Nttrosomonaa 

2 Oxidizmg nitrous acid to nitric acid 

Genus 2 Nitrdbacter 

B, Cells sphencal Genus 3 Nitroaococcue 

Key to the Genera of Chlamydohacteriaceae 

1 Filaments not usually permanently attached 
a Filaments straight, or at least not twisted 

Genus 1 Leptothnx 

b Filaments twisted Genus 2 Dtdymohehx 

2. Filaments attached 

a Filaments unbranched Genus 3 Crenothnx 
b Filaments show pseudodichotomous or false branching 

(1) Swarm cells developed (motile conidia) Usually without a 

deposit of iron oxid in the sheath 

Genus 4 Sphaerottlua 

(2) Spherical, non-motile conidia Usually with iron oxide 

Genus 5 Clonothnx 

Key to the Genera of Actinomycetaceae 

A No evident aenal threads or conidia formed Usually parasitic Often 
anaerobic or microaerophilic 

1. Threads usually not branched 

a Threads disjointing very readily, long mycelial threads uncommon 

Genus 1 Achnohacillus 

b Threads longer, not disjointing into short rods 

Genus 2 Leptotnchia 

2, Threads more or less branched, frequently clubbed in tissues 

Genus 3 Acttnomyces 

B, A6nal threads and conidia evident on culture media 

Genus 4 Nocardxa 



GENERAL SYSTEMATIC BACTERIOLOGY 


85 


Key to the Families of ThiohactendLes 

A Cells containing sulphur granules (or in one species possibly oxalate crystals), 
but no bactenopurpurm 

1 Unicellular, motile forms Not filamentous 

Family I Achromatiaceae 

2 Filamentous forms Family II. Beggiatoaceae 

B Cells containing bactenopurpurm with or without sulphur granules 

Family III Rhodohactenaceae 

Key to the Genera of Achromatiaceae 
A Cells sphencal or ellipsoidal 

1 Cells elhpsoidal (sphencal when newly divided) Cells containmg gran- 

ules of calcium oxalate (perhaps sulfur). 

Genus 1 Achromatium 

2 Cells sphencal, with sulphur granules m a central vacuole 

Genus 2 Thiophysa 

B Cells longer, very large (42 to 86/i) with pentnchous flagella 

Genus 3 Hillhousia 

Key to the Genera of Beggiatoaceae 

A Filament non-motile, with a contrast to base and tip, attached 

Genus 1 Thiotknx 

B Filaments motile (oscillating) not attached, no differentiation into tip and 
base 

1 Filaments not in bundles nor surrounded by a gelatinous sheath 

Genus 2 Beggiatoa 

2 Filaments in bundles, surrounded by a gelatinous sheath 

Genus 3 Thioploca 

Key to the Subfamiheb of Rhodohactenaceae 

A Cells containing sulphur granules 

Subfamily I Chromatioideae 

B Cells without sulphur granules Subfamily II Rhodohactenoideae 
Key to the Tnbes of Chromatioideae 

A Cells united, at least during a part of the life history, into families 

I Cell division such that masses of cells, not merely plates, are formed 
a Cell division in three directions of space 

Tribe I Thiocapseae 

b Cell division first in three, then m two directions of space. 

Tribe II Lamprocysteae 

II, Cell division in two planes, forming plates of cells 

Tnbe III Thiopedieae 

III Cell division m one plane Tribe IV Amoebobacteneae 
B. Cells free, capable of swarming at any time 

Tribe V Chromatieae 
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Key to the Genoa of the Thiocapseae 
A Cells capable of swarming 

I Families small, compact, enclosed singly or several together in a cyst 

Geruis I Thocystts 

II Cells large, 7 to S/x, loosely bound by gelatin into loose families 

Genus II Thtosphaera 

III Cells small, united into solid, spherical families 

(Semis TIT Thio^phaenon 

B Cells not capable of swarming 

I Spherical cells spread out upon the substratum in flat families, loosely 

enveloped m a common gelatin 

Genus IV Thiotapm 

II Arranged in regular packets like AS’amwa 

Genus V Thiosart ina 

Key to the Genera of LamprocyUeae 

One genus only LampiocysHs 

Key to the Genera of Thiopcdieae 
A Cells occurring regularly m fours Genus I Lampropedia 
B Cells occurring in a film or membrane, not regularly disposed in tetrads 

Genus II Thioderma 

Key to the Genera of Amoehobacleneae 

I Cells connected by plasma threads, families amoeboid motile 

Genus I AmoehohaUe) 

II Cells not as I 

A Cells arranged in a net, united by then ends 

Genus II Thiorhdijon 

B Cells not arranged in a net 

1 Capable of swarming Cells loosely aggiegatcd in gelatin 

Genus III T'hxothete 

2 Non-motile Cells closely appressed into a colony 

Genus IV Thxopohjcoccxib 

Key to the Genera of Chromatxeae 

A Cells motile by means of polar fiagella Elongated 

I Cells not spiral 

a Cell cylindric Genus I Chromatxum 

b Cells with tendency to spindle shape 

Genus II Rhahodomonas 

II Cells spiral Genus III Thxospxrxllum 

B Cells spherical, or little elongate, non-motile 

I Cells not encapsulated Genus IV Rhodocapsa 

II Cells encapsulated in pairs Genus V Rhodothece 

Key to the Genera of Rhodobacterxoxdeae 

A Cells rod shaped, many embedded in the same slimy capsule 

Genus I Rhodocystxs 
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B Cells sphencal or short rods 

1 In chains, each chain surrounded by a capsizle 

Genus II Ekodonostoc 

2 Cells free . . Genus III Rhodosphaera 

C Cells free and elongate 

1 Cells not bent 

a Non-motile Genus IV Rhodobactenum 

b Motile. Genus V Rhodohacillus 

2 Cells bent or curved 

a Cells short, comma shaped, with single polar flagellum 
Genus VI. Rhodovtbno 
b Cells spiral, with polar flagella 

Genus VII Rhodospinllutn 

Key to the Genera of Myxobacteriaceae 

I Cells not transformed into coccus-like spores when encysted 

A Rods forming free cysts m which the\ remain unmodified Cysts 
\ anous sessile or borne on a more or less highly de\ eloped c j^stophore 
Genus I Chondromyces 

B Rods forming large rounded c\ sts one or more, free within a gelatinous 
matrix raised aboxe the substratum 

Genus II Polyangium 

II Rods transformed to form definite more or less encxsted, sessile or stalked 
masses of coccus-like spores Genus III Myxococcus 


Key to the Genera of Spiwchaetaceae 


I 


II 


Usuall} saprophjtic, free living in vater 
A Protoplasm spirally wound a»-ound an elastic axis filament 

Genus I Spirochaeta 
B Not as in (A), cross section circular 

Genus II SapiObpira 

Usualh parasitic 

A Possessing a crest” or ridge Paraaitic in mussels 

Genus III Cribtibpira 
B Without a crest Parasitic in warm blooded animals 

Genus IV Treponema 


In Septembei, 1917, appeared the Pieliminan Repoit of the Commit- 
tee of the Society of American Bacteiiologists on Characterization and 
Classification of Bacterial Types (Winslow, Broadhuist, Buchanan, 
Krumwiede and Smith) An historical review of systems of classifica- 
tion is given, likewise a review of the pomts found in the International 
Botanical Code of prmcipal mterests to bacteriologists Four orders 
of bacteria were recognized The subdivisions of the Eubacieriales 
alone were recommended The classification in outlme follows 



88 


GENEEAIi SYSTEMIATIC BACTEBIOLOGY 


Suggested Committee Classification of the Class Schizomycetes (1917) 

A Order Myxohactenales 
B Order Thiobactenales 
C Order Chlamydohactenales 
D Order Euhactenalea 

I Family NitTohactendCCde 

1 Genus Hydrogenomoncts 

2 Genus Methanomonas 

3 Genus Co/rhoxydomoncis 

4 Genus Mycodermct 

5 Genus Nitrosomoncs 

6 Genus Nitrohacter 

7 Genus Azotohacter 

8 Genus Rhizobium 

II Family Mycobactenaceae 

1 Genus Achnomycea 

2 Genus Nocardxa 

3 Genus Mycobacterium 

4 Genus Corynebactenum 

5 Genus Fusiformis 

6 Genus Leptotnchia 

III Family Pseudomonadaceae 

1 Genus Pseudomonas 

IV Family Spinllaceae 

1 Genus Vibno 

2 Genus Spirillum 

V Family Coccaceae 

a Tribe Streptococceae 

1 Genus Neissena 

2 Genus Streptococcus 

3 Genus Staphylococcus 

4 Genus Albococcus 
b Tribe Micrococceae 

1 Genus Micrococcus 

2 Genus Saraina 

3 Genus Rhodococcus 

VI Family Bactenaceae 

1 Genus Bacterium 

2 Genus Ervnnia 

3 Genus Pasteurella 

4 Genus Hemophilus 

VII Family Lactobacillaceae 

1 Genus Lactobacillus 
VIII Family Badllaceae 

1 Genus Bacillus 

2 Genus Clostridium. 



GENERAL SYSTEMATIC BACTERIOLOGY 


E Organisms intermediate between bacteria and protozoa 

1 Gtenus Sptrochaeta 

2 Genus. Cnsiispira 

3 Genus Saprospira. 

4 Genus Treponema. 

An artificial key to the orders and genera was also published as 
follows 


1. Artificial Key to the Orders of the Schizomycetes 

a. Cells united during the vegetative stage mto a pseudoplasmodium 

A Myxohactenales 

2a Cells not forming a pseudoplasmodium 

b Cells free or umted m elongated filaments, often with a well-defined 
sheath Comdia frequently formed Free sulphur, iron or bacteno- 
purpurm often present 

c Cells typically containing granules of sulphur or bacteriopur- 
purm or both B TMobactenales 

2c Sulphur and bactenopurpurm absent, iron often present 

C Chlamydobactenales 

2b Cells never m sheathed filaments Conidia only in the mycelial 
Mycobactenaceae Flagella often present Free iron, sulphur, or 
bactenopurpurm never present D Evbactenales 


2 Artificial Key to the Families of the Eubactenales 


a 

2a 


Cells spiral with polar flagella IV Spinllaceae 

Not^as abo\e 

b Cells spherical, rarely, if ever, motile, spoies ne\er produced, never 
securing growth energy from nitrogen or ammonia 

V Coer a teat 


2b Not as abo\e 

c Cells short rod-shaped with a single rarely twoj polar flagellum, 
usually forming green or yellow pigment 

III Pbeudu nonadaceae 

2c Not wholly as abo\e 

d Spores formed Mil Batillateae 

2d Spores ne\er formed 

e Metabolism simple, securing growth energy from car- 
bon, hydrogen, or their simple compounds, flagella, 
if present, polar I ^itiohactenaceae 

2e Metabolism complex dependent upon more complex 
carbohydrate and protein substances, flagella, if 
present, pentnchic 

f Cells clubbed, fusiform, filamentous, branchmg or 
mycelial, those not distinctly so are either acid- 
fast or show barred irregular stammg 

II Mycobactenaceae 
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2f Not as above 

g Gram-positive, non-motile 

VII Lactohacillaceae 
2g Gram-negative, often motile 

VI Bacteriaceae 


3 Artificial Key to the Genera of the Eubacteriales 


a. Nttrobactenaceae 

b Fixing nitrogen or oxidizing its compounds 
c. Fixing nitrogen 

d Cells large, in soil 7 Azotohacter 

2d Rods minute, in roots of leguminous plants 

8 Rhizobtum 

2c Oxidizing nitiogen compounds 

d Oxidizing ammonia 5 N%trosomonai> 

2d Oxidizing nitrites 6 Nitrobacter 

2b Not as above 

c Oxidizing hydrogen 1 H ydrogenomonas 

2c Oxidizing carbon compounds 

d Oxidizing alcohol, branching forms common 

4 My coderma 

2d Not as above, using simpler carbon compounds 
e Oxidizing CO 3 Carboxydomonas 

2e Oxidizing CH4 2 Methanomonai> 

2a Mycohactenaceae 

b Slender rods, staining with difficulty and acid-fast 

3 Mycobacterium 


2b Not as above 

c Mycelium and conidia formed 

d With aerial hyphae and conidia, usually saphrophytic soil 
organisms 2 Nocardia 

2d Hyphae and conidia not aerial, usually parasitic in animals 

1 Actinomyces 

2c Not as above, cells rod-like, usually somewhat curved, clubbed, 
fusiform, or even branched, but never mycelial 
d Thick, long threads, fragmenting into short, thick rods 

6 Leptotnchia 

2d Not as abo\e 

e Cells usually elongate and fusiform, filaments, if 
formed, not branching, staining somewhat irregularly 
5 Fusiformis 

2e Cells slightly curved, clubbed, or in old cultures even 
branching, not filamentous, showing definitely barred 
staining 4 Corynebacterium 

3a Pseudomonadaceae 

Generic characters mainly those of family 1 Pseudomonas 

4a Spinllaceae 

b Flagellum smgle (rarely 2 or 3) 


1 Vibrio 
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5a 


7a 

8a 


2b Flagella tufted (5-20) 2 Spinllum 

Coccaceae 

b Abundant red-pigmented growth on agar 

7. Bhodococciis 

2b Not as above 

c Gram-negative 

d Normally in pairs of flattened cells, growth on plam agar 
scanty, never bright yellow 1 Neisseria 
2d Normally m plates, packets, or irregular masses, growth on 
plain agar abundant, pigment definitely yellow 
e Cells in regular packets 6 Saicina 
2e Cells not in regular packets 

5 Micrococcus 

2c Gram-positive (exceptions rare and not easily confused with 
above genera) 

d Cells normally in chains, sometimes in pairs (especially in 
acid environment) never m large irregular masses Gela- 
tine rarely liquefied Growth on plam agar usually trans- 
lucent, never heavj, never >ellow or orange 

2 Streptococcus 

2d Cells normally in groups or masses (occasionally m plates in 
A Z60COCC us?), chains short and irregular if present Gel- 
atine often liquefied Agar growth abundant white to 
orange 

e Pigment orange (raieh lacking), gelatine often lique- 
fied actively 3 Staphylococcus 

2e Whitish to porcelain white, liquefaction less 'vigorous 

4 Albococcub 

Bactenaceae 

b Plant pathogens 2 Eniinia 

2b Not as abo\e saprophvte^ or in immil habitats (intestines tissues, 
etc ) 

c Usualh motile and exhibiting actne fermentatne powers 
t\picall\ parabitic in intebtine& of man and higher animals, 
grow mg w ell on ordmarv media 1 Ba‘ U 1 1 uni 

2c Not wholh abo'vc 

d Growing onh in pie-tiice of hemoglobin a&citic fluid or 
<erum 4 Hemophilub 

2d Growth on media scant\ but less sensitne than the abo\e 
short rods w ith tendenc\ to bipolar stain 

3 Pasteurella 

Lactohacillaceae 

Generic chaiacters mainly those of famih 1 Lactobacillus 

Bacillaceae 

b Aerobic, usualh saprophitic, cells not greatl> enlarged (if at all) at 
sporulation 1 Bacillus 

2b Anaerobic, often saprophitic cells frequentl} enlarged at sporulation 

2 Clostridium 
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Brief diagnoses were given of all groups recognized, and type species 
indicated for the genera 

Gastellani and Chalmers (Manual of Tropical Medicine, 3rd edition, 
1919), published an unusually detailed classification of the bacteria, 
carrymg the classification out only to include the most important patho- 
genic organisms which have been described. They use as a general 
name for the group as a whole, Schizomycetacea The keys to the vari- 
ous groups which they recognize are as follows 

Key to the orders of Schlzomycetacea Castellani and Chalmers (1919) 

A Cells without sulphur or bacteriopuipurm 

Order I JSuhactenaleb 

B Cells containing sulphur Order II Thtohacterialeb 
C Motile rods in pseudoplasmodial masses embedded in a gelatinous matrix and 
forming highly developed cysts 

Order III Myxobacteriale^ 

Key to the Families of Bvhactenales 

A Cells, in free condition, usually globular, m division somewhat elliptical 

Family 1 Coccaceae Zopf, 1885, emendavit Migula, 1900 
B Cells, long or short, cylindrical, straight, division one direction 

Family 2 Bacillaceae Fischer, 1894 

C Cells, spirally curved or representing part of a spiral , division in one direction 

Family 3 Spinllaceae Migula, 1900 
D Cells, surrounded by a sheath and arranged in elongated filaments 

Family 4 Chlamydobacteriaceae Migula, 1900 
E Cells, short or long, cylindrical or filamentous, often clavate, cuneate, or 
irregular, with enclosed granules Filaments without a sheath 

Family 5 M ycobactenaceae Chester, 1901 

Key to the Tnbes of Coccaceae 

A Parasitic on plants and animals, often growing best anaerobically but fre- 
quently with difficulty and in small amount, or even not at all, on artificial 
media, in pairs or chains, generally but not always staining by Gram, and 
often producing acidity in glucose and lactose media, and when pigmented 
generally white or orange 

Tribe I Streptococceae Trevisan, 1889, emendavit Winslow and Rogers, 1905 
B Facultative parasites or saprophytes growing best under aerobic conditions 
and well on artificial media, in cell groups, packets or zoogloea masses and 
often Gram-negative, and when pigmented usually yellow or red 
Tribe II Micrococceae Trevisan, 1889, emendavit Winslow and Rogers, 1906 

Key to the Genera of Streptococceae 

A Gram stam negative Neisseria 

B Gram stam positive 
I Pigment absent 

a Cells in zoogloea masses, 


Ascococcus 
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b Kot m zoogloea masses 

1. Pairs or chains encapsulated, soluble m bile and sal 
tions Diplococcus 

2 Chams, not encapsulated, not soluble in bile or salt solutions 

Sireptococcm 


II Pigment present 

a Orange, Aurococcus 

b White, Albococcus 


Key to the Genera of the Tribe Micrococceae 


A Pigment red 
B Pigment yellow 

I Cells in irregular groups 
II Cells m packets 
C, Pigment black 


Rhodococcus 

Micrococcus 

Sarcina 

Nigrococcus 


Key to the Tribe of the Family Bacillaceae 


Growth m ordinary laboratory media 
A Entirely or almost entirely absent 

Tribe 1 Nitrobactereae 

B Poor, Gram-negative, grow best on blood media 

Tribe 2 Haemophileae 

C Extremely slow and scanty growth on ordinary and blood media 

Tribe 3 Graciloideae 


D Growth good 

I Endospores present Tribe 4 Bacilleae 

II Endospores absent 

(a) Fluorescent or chromogenic 

Tribe 5 Bactendieae 

(b) Neither fluorescent nor chromogenic 

1 Obligatory anaerobes Tribe 6 Bacteroideae 

2 Aerobes often facultative anaerobes 
(0 Gelatine liquefiers 

Tribe 7 Proteae 
^2) Gelatine non-liquefiers 
(ij W ithout capsules 

(A) W ith polar staining 

Tribe 8 Pasteurelleae 
(B; Without polar staining 
Tribe 9 Ebertheae 
(ii) With capsules 

Tribe 10 Encapsulateae 


Key to the Tribe Encapsulateae 

This tribe contains one genus only Encapsulateae 

Key to the Genera of the Tribe Ebertheae 

A Glucose and lactose either not at all or only partially fermented with the 
production of acid, but no gas 
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I Milk not clotted 

(.a) Glucose and lactose not feimented 

Genus 1 Alcahgenes Castellani and Chalmers, 1918 

(b) Glucose partially feimented with the production of acid and no 

gas, lactose not fermented 

1 Motile Genus 2 Castellani and Chalmers, 1918 

2 Non-mot lie 

Genus 3 Shigella Castellani and Chalmers, 1918 

(c) Lactose and glucose partially fermented with the production of 

acid, but no gas 

Genus 4 Dysenteroides Castellani and Chalmers, 1918 

II Milk clotted 

Glucose partially fermented with the production of acid, but no gas, 
lactose not fermented (no gas in any sugai) 

Genus 5 Lanhoxdes Castellani and Chalmers, 1918 
B Glucose completely fermented with the production of acid and gas , lactose not 
fermented 
I Milk not clotted 

Genus 6 Salmonella Ligni^res, emendavit Castellani and Chalmers, 1918 
II Milk clotted Genus 7 Balkanella Castellani and Chalmers, 1918 
C Glucose completely fermented with the production of acid and gas, lactose 
partially fermented with the production of acid and no gas 
I Milk not clotted Genus 8 Wesenbei gus Castellani and Chalmers, 1918 
D Glucose and lactose completely feimented with the pi oduction of acid and gas 
I Milk not clotted Genus 9 Enteioidee Castellani and Chalmers, 1918 
II Milk clotted Genus 10 Escherichia Castellani and Chalmers, 1918 

Key to the Subgenera of the Genus Shigella 

A Mannitol fermented Subgenus Flexnerella (Flexner gioup senstX laid) 
I Maltose fermented Flexner group 

II Maltose not fermented Pseudodysenteuj gwup 

B Mannitol not fermented Subgenus Shigella 

Key to the Tribe Pasteurelleae 
One genus only Pastern ella 

Key to the Genera of the Tribe Proteae 

A Rapid gelatine liquefiers, do not ferment lactose, mostly Gram-positive 

Proteus 

B Slow gelatme liquefiers, ferment lactose, Gram-negative 

Cloaca 

Key to the Tube Bacteridieae 
One genus only Bactendium 

Key to the Tribe Graciloideae 
One genus only Graciloides 
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Key to the Tribe Bacteroideae 
One genus only Bacteroides. 

Key to the Tribe Bacilleae 

One genus only Bacillus 

Key to the Genera of the Family Spinllaceae 

A Xon-motile, comma-shaped, or spirally curved filaments, rigid, without 
flagella Genus 1 Spirosoma ]Migula, 1900 

B Motile, short, slightly curved, ngid, comma-like, sometimes m chams, with 
one, rarely more, flagella at one end, seldom at both ends 

Genus 2 Vtbno 0 F Muller, 1773, emendavit Loeffler 
C Motile, long, spirally curved, usually with a bunch of polar flagella composed 
of long and short forms 

Genus 3 Spirillum Ehrenberg 1838 emendaint Loeffler 
Key to the Family Mycohacte) laceae 
One genus only Mycobacterium 

Many of the Hyphomycetes are included under the class Fungi-Impe) - 
fecti and under the sub-class Hyjphales 

Key to the Orders of Hypkomjcetes 

A M\ celium composed of fine bac'Uiform h^'phae in which the nuclei are usuall> 
indistinct Order 1 Miciosiphonahb Vuillemin 1912 

B M\ celium not so comuosed 

1 Reproduction b} thallospore« 

Order 2 1 halloa poiaUis Vuillemm 1910 

2 Reproduction b\ heniiSpores 

Order 5 Hemiapo^aha ^ulllemln 1910 

3 Reproduction b^ conidia Ordei 4 Vuillemin 1910 

Kty to the Families of the 0/dt/ M unurinh'^ 

A Xocardiaceae CastelUni and Chilmers 191S ^^non\ms — 4*/ » 
Lacliner-Sando\al 1S9S Ti ithomHttt^ Petruslv\ 1903 
Definition — Micro&iphonalea ^ith i m\ceham 
Type Genus — Nocaidia Ton’ and TiCMsan l{>b9 
B Mycuhacteuaceae Miehe, 1009 Deflnitiun — Mif roa o alt^ Aitlocit a 
mycelium 

Genus 1 — Mycobaciei mm Lehmann and Neumann ^ith the diphtheria 
bacillus as a t\T)e 

Genus 2 — Conjnebacterium Lehmann and Neumann nith the tubercle oacillus 
as a tvpe 

Key to the Fanuly 'S ucardiaceae 

A Grows aerobicalh easj of cultivation and producing art hrospores (Fig 549; 

Genus 1 Xocardia Toni and Trensan 1889 
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B Grows best anaerobically, but can often grow aerobically, dijGScult of culture, 
and not producing arthrospores Genus 2 Cohmsti eptothnx Pinoy, 1911 

Mrs Enlows (1920) prepared a most helpful bulletin m which was 
listed the various names which have been proposed by various writers 
for bacterial geneia She has in most cases indicated the type species. 

Castellani and Chalmers (1920) proposed a classification of the family 
Bactllaceae Fischei 1894 into some 10 tribes diffeientiated by the fol- 
lowing key 


Key to Tribes of Bacillaceae 

A No development m ordinary media Nitrohactereae 

B Growth poor m ordinary media, better on media containing blood Gram- 
negative Hemophileae 

C Very poor and slow growth on ordinary media, also on blood media 

Graciloideae 

D Good development on ordinary media 

I Endospores present Bactlleae 

II Endospores absent 

a Fluorescent or chromogenic Bacteroideae 

b Neither fluorescent nor chromogenic 

1 Obligate anaerobes Bacteroideae 

2 Aerobic, often facultative anaerobic 

(a) Liquefying gelatin Proteae 

(b) Not liquefying gelatin 

(1) Without capsules 

X Bipolar staining 

Pasteui elleae 
2x No bipolar staining 

Ebertkeae 

(2) With capsule Encapsulateae 

It Will be noted that theie is an evident mispimt, as both tribes 

6 and 6 are termed Bacteroideae 

Three of the tribes are discussed m detail The generic keys are 
given below 


Tnbe Encapsulaieae 

The type and only genus is Encapsulatus Castellani and Chalmers 

Tnbe Ebertkeae 

A. Either do not ferment glucose and lactose at all, or only partially, with pro- 
duction of acid without gas 
I Milk not coagulated 

a Ferments neither glucose nor lactose 

AlcaUgenes Castellani and Chalmers, 1918 
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b Ferments glucose partially, with production of acid but no gas, 

does not ferment lactose 

1 Motile Eherthm Castellam and Chalmers, 1918 

2 Non-motile Shtgella Castellam and Chalmers, 1918 

c Ferment glucose and lactose partially with production of acid, 

but without gas DyserUeroides Castellam and Chalmers, 1918 
II Milk coagulated Partial fermentation of glucose with production of 
acid but no gas does not ferment lactose (no gas from any sugar) 
Lankoides Castellam and Chalmers, 1918 
B Ferment glucose completely with production of acid and gas, but do not fer- 
ment lactose 
1 Do not coagulate milk 

Salmonella LigmSres emendav Castellam and Chalmers 
II Coagulates milk Balkanella Castellam and Chalmers 

C Ferment glucose completely with production of acid and gas , lactose partially 
fermented with acid and no gas, does not coagulate milk 

Weseird}erg%is Castellam and Chalmers, 1918 

In May 1920 the final report of the Committee (Winslow et al , was 
pubhshed. The prmcipal changes from the suggested grouping of 
1917 were as follows 

The group recogmzed m 1917 as the family Mycobactenaceae has now been ele- 
vated to the rank of an order ActinomycetaleSf and divided mto two families, 
Actinomyceiaceae and MycohcKtenaceae To the former family we have added the 
genera Achnohacillus and ErysipelotknXj and we have omitted Nocardia, which 
Breed (1919) has recently shown should be combmed for the present with Acfino- 
myces To the second family we have added the genus Pfeiferella 

The Nitrobactenaceae have been divided mto two tribes, the Xitrobactereae and 
Azotobactereae, and the defimtion of the family has been modified to permit the 
mclusion of Rhizobium which recent mvestigations have shown to possess pen- 
tnchous fiagella, but whose general characteristics ally it clearly with Azotobacter 
The name Acetobacter has been substituted for My coderma to characterize the 
vmegar organisms 

Among the Coccaceae a new tribe was created for the genus Neiiii>eria The 
genus Albococciis is umted with Staphylococcus snd the ne\7 genero, Diplotoccus 
and Leuconostoc are added 

The Bactenaceae are divided into seven tribes Chromobactereae, Eruineae 
Bactereaej Lactobacilleae, Pasteurelleae, Hemophileae, and Zopfeae, and the new 
genera ErythrobacilluSf Chromobacienum, Zopfius, and Proterus are added The 
Lactobacillaceae, origmally recogmzed as a distmct family, are thus classed as a 
tribe of the Bactenaceae 

Artificial Key to the Families and Genera of the Actinomycetales and 
Enbactenales Winslow et al. (1920; 

A Typically filamentous forms Acitnomycetaceae 

B Mycelium and conidia formed Actinomyces 
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BB No true mycelium 

0 Cells show branching 

D Gram-negative Actinohaallus 

DD Gram-positive Erysipelothnx 

CC Cells never branch Gram-positive threads later fragmenting 
into rods Leptotnchia 

AA Typically umcellular forms (although chains of cells may occur) 

B Spherical cells Coccaceae 

0 Parasitic forms Cells m pairs, chains or irregular groups, never 
m packets Generally active fermenters 
X> Cells in flattened coffee-bean-like pairs Gram-negative 

Neisaena 

DD Cells not as above Gram-positive 

E Cells in lanceolate pairs or chains 
Growth on media not abundant 
F Cells in lanceolate pairs Inulm generally fer- 
mented Diplococcus 

FF Cells m chains Inulm generally not fermented 
Streptococcus 

EE Cells m irregular groups Growth on media fairly 
vigorous 

White or orange pigment Staphylococcus 
CC Saprophytic forms Chains occurring in zoogleal masses m sugar 
solutions Leuconostoc 

CCC Saprophytic forms Cells m irregular groups or packets, not in 
chams Fermentative powers low 
D Packets formed Sarnna 

DD No packets 

E Yellow pigment Micrococcus 

EE Red pigment Rhodococcus 


BB Rods 

C Curved rods Spinllaceae 

D Short comma-like rods One to three short flagella 

Vihno 

DD Long spirals, five to twenty flagella 

Spirillum 

CC Straight rods 

D No endospores 

E Rods of irregular shape or showing branched or filamen- 
tous involution forms 

F Animal parasites Cells of irregular shape 
Staining unevenly 
G Acid fast Mycobacterium 

GG Not acid fast 

H Cells elongate, fusiform 
Fusiformis 

HH Cells not fusiform, sometimes branching* 
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Gram-po 8 itive. Slender, sometimes 
clubbed rods. 

Corynebacterxum 

II. Gram-negative. Hods sometimes 
form threads. Characteristic 
honey like growth on potato. ♦ 
Pfetfferella 

FP Not animal parasites Cells stammg unevenly 
and with branched or filamentous forms at cer- 
tarn stages Never acid fast 

G Metabolism simple, growth processes in- 
volvmg oxidation of alcohol or fixation of 
atmospheric nitrogen (latter in symbiosis 
with green plants). 

H Cells minute, symbiotes m roots of 
legummous plants 
Rktzobtum 

HH Oxidizmg alcohol, branchmg forms com- 
mon Acetobacter 

GG. Not as above Proteus-1 ike colomes 

H Not attackmg carbohydrates Gram -f- 
Zopfius 

HH Permentmg glucose and sucrose Gram — 
Proteus 

EE Regularly formed rods 

F Metabolism simple, growth processes involving 
oxidation of carbon, hydrogen or their simple 
compounds or the fixation of atmospheric nitro- 
gen Kxtrohacieri aceae 

G Fixing nitrogen or oxidizing its compounds 
H Fixing nitrogen 
Ceils large , m soil 

Azotobacier 

HH Oxidizing nitrogen compounds 
I Oxidizmg ammonia 
.V z trosomona^ 

II Oxidizing nitrites 
Nxtrohacter 

GG Not as above 

H. Oxidizmg hydrogen 

Hydrogenomofuas 

HH. Not as above, using simpler carbon com- 
pounds 

I Oxidizmg CO 

Carboxydomonas 
II. Oxidizing CH 4 

M ethanoTnonas 
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FF Not as above 

G Flagella usually present, polar Pseudo- 
monadaceae Pseudomonas 
GG Flagella when present penthnchic Bacteria- 
ceae 

H Parasitic forms showing bipolar staining 
Pasteurella 
HH Not as above 

I Strict parasites growing only in 
presence of hemoglobin or ascitic 
fluid Hemophilus 
II Not as above 

J Water forms producing red or 
violet pigment 
K Pigment red 
Eryihrohacillus 
KK Pigment violet 
Chromobactenum 
JJ Not as above 

K Plant pathogens 
Ermnia 

KK Not as above 

L Gram positive, form- 
ing large amount of 
acid from carbohy- 
drates and some- 
times CO2 but no El 
Lactobacillus 

LL Gram negative, form- 
ing H2 as well as 
OO2 if gas is pro- 
duced 
Bacterium 

DD Endospores present, Bamllaceae 

E Aerobes Bacillus 

EE Anaerobes Clostridium 

OrlarJensen (1921) suggested certain revisions in his classification, 
intaroducing the new genenc names Fluormonas, Photomonas, Pro- 
•pwnococcus, Microbactenum, Cohbactenum, Aerogenesbacterium, Buty~ 
ndostndium and Putncloetndium 

Hilda Hempl Heller (1921, p 549) suggested that Bacteria be recog- 
mzed as a phylum, and the pnncipal groups be differentiated as 
follows 
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Key to the Orders of the Bactena. Heller (1921) 

Simple, one-celled plants that multiply typically by binary fission and occa- 
sionally by bnddmg They show no form of sexual multiplication. They rarely 
contain cellulose and do not contam chlorophyll or phycocyanm 

Phylum 1 Bacteria 

A Bactena which do not form a complex fruitmg body 

Class I Evbacteneae 

Evhacteneae whose cells are never in sheathed filaments Comdia not observed 
Free iron sulphur or bacteriopurpunn never present Multiplication always 
occurs by transverse fission Order I. Evhaetendlee 

Sulphur bactena Order II Thiohactenales 

Iron and manganese bacteria Order III Chlamydobacteriales 

B Bactena which jom to form a complex fruitmg body. 

Class II. Myxobacteneae 

She also added to the ^'Conmuttee^s^' hst of families of the EubactS’- 
nales, the Clostndtaceae with two subfamilies, the Closiridtoideae 
and Putnficoideae A key to the genera of the Clostrtdioideae was 
later (1922, p 5) published as follows 

Key to the Genera of the Subfamily Clostridloideae. Heller (1922) 

A Do not produce HsS demonstrable by lead-acetate-paper test were grown 
m blood-broth 
B Do nox liquefy gelatin 

C Very large rods that form oval spores and store up starch m car- 
bohjdrate media Genus 1 Clostridium PrazmoTvski 
emend Heller T\ pe species bu- 
tyncum as described by Winogradsky 
aS95) 

CC Rods with spherical spores 

D Do not grow on media containing much protein 

Genus 2 Omehanskillus no\ gen 
T>T>e species hydrogenicus as desc»*ibed 
by Omeliansky (1S95 and 1904b) 

DD Grow on ordmary anaerobe media 

E Sides of the bacilli parallel, spores stnctlj termmal 

Genus 3 Macintoshxllus nov gen 
Type species tetanomorphus (pseu- 
dotetanus bacillus, McIntosh (p 32), 
BacilliUi tetanomorphus Committee (p 
41;, as described by the Committee 
EE Spores not alwa\s strictly terminal sides of bacilli 
may not be parallel 

Genus 4 Douglasillus nov gen Tyjie 
species sphenoides (Bacillus spken- 
cndes Douglas, Flemmg and Cole- 
brook\ as described by the Com- 
mittee (p- 43), 
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CCC Slender rods with oval endospores, usually Giam-negative 

D Clot milk and attack various sugars, produce much acid 
Genus 5 Henrillus nov gen Type 
species tertius {Bacillus iertius Henry) 
as described by Henry 

DD Do not clot milk, attack few or no sugars, produce little acid 
Genus 6 Flemingtllus nov gen Type 
species cochleartus {Bacillus coch-- 
leanus Douglas, Fleming and Cole- 
brook) as described by the Committee 
(P 40) 

CCCC Gram-positive rods which are not markedly slender and which 
produce oval spores 
D Clot milk, saccharolytic 

E Sporulate meagerly, attack a few sugars, occasionally 
moderately pathogenic tissue invaders 

Genus 7 VallorilluSy nov gen Type 
species fallax {Bacillus fallax Wem- 
berg and Sdguin) as described by the 
Committee (p 27) 

EE Sporulate readily, attack several sugars, not known to 
be pathogenic 

Genus 8 Multif ermentans nov gen 
Type species tenatbus {Bacillus multi^ 
f ermentans tenalbus Stoddard) as de- 
scribed by Stoddard (1919b) 

DD Do not clot milk Large Gram-positive rods with long 
ellipsoid spores Genus 9 Hiblerdlus nov gen Type 
species sextus (bacillus VI of von 
Hibler) as described by von Hibler 

(1908) (R6sum6 by Weinberg and 

S4gum (p 202) 

BB Liquefy gelatin 

C Produce stormy fermentation of milk and sporulate on alkaline 
media only Genus 10 Welchillus nov gen Type 

species aeiogenes {Bacillus aerogenes 
capsulatus Welch and Nuttall), type 1 
as defined by Simonds (1915 a and b) 
CC. Do not produce stormy fermentation of milk 

D Do not sporulate Genus 11 Stoddardillus nov gen 

Type species egens {Bacillus egens 
Stoddard) as described by Stoddard 
(1919a) 

DD. Sporulate readily 

E Gram-positive, form woolly colonies m deep agar 
Typically highly pathogenic tissue invaders of many 
species of animals 

Genus 12 Rivoltillus nov gen Type 

species vibnon (the vibrion septique of 
Pasteur) as defined m a future paper 
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EE Gram-negative, may contain Gram-positive granules. 
Form smooth lenticular or modified lenticular colonies 
in deep agar Typically pathogemc for cattle, sheep, 
and gumea-pigs 

Genus 13 Arloingillus nov gen. Type 
species CkauDoei (Bacienum Chauooet 
Arlomg, Cornevm and Thomas) as 
descnbed in a future paper 

AA Produce H-S demonstrable by a lead-acetate-paper test when grown in blood 
broth 

B Produce a large amount of gas from carbohydrates Heavy Gram- 
positive rods with little or no tendency to sporulation 

Genus 14 Meijenllus nov gen Type 
species sadou a nov sp to be descnbed 
in a future paper 

BB Produce less gas from carbohydrates Heavy Gram-positive or Gram- 
negative rods that form oval spores that are usually subtermmal 

Genus 15 Xovtlli^s nov gen Type 
species mcdigm (Bcunllus oedematts 
mahgm II Xovy; as descnbed by 
Xovy 

A committee of the Society of American Bacteriologists (Berge 3 % 
Breed, Hammer, Harnson and Huntoon) have recenth" ^1923) prepared 
a Manual of Deteimmative Bactenolog^" In general, the classification 
suggested b\’ Wmslo’^^ et al has been followed In some groups genera 
have been added, and several new families created In the treatment of 
the Bacteriaceae thev have followed Castellani and Chalmers and m 
orders other than Eiihacteriales the\" have followed Buchanan The 
keys for difierentiation of orders, families and genera follow 


The Classification of Bactena accordmg to Bergey et al (1923) 


Key to the Orders of the Class Schizomycetes 


1 Simple and undifferentiated forms, the true bactena 

Evbactenales 


2 Specialized or differentiated forms 
a Plant like 

b Mold like 
bb Xot mold like 
c Sheathed 
cc Xot sheathed 

d Sulphur bactena 
dd Slime-mold l±e 
aa Protozoan like 


Actinomycetales 

C hlam ydobacten ales 

Thiobactenales 

Myxomycetdles* 

Spirochaetales 


* A misprint for Myxobactenales 
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Key to Families of the Order Eubactenales 

1 Organisms obligate aerobes, using oxygen for direct oxidation of carbon, 

hydrogen, or nitrogen or compounds of these Cells usually rod-shaped, 
occasionally spherical Nitrohacteriaceae 

2 Not securing growth energy as under I 

a Cells spherical Coccaceae 

aa Cells not spherical 

b Cells spiral Spirillaceae 

bb Cells straight rods 

c Not producing endospores Cells motile or non-motile 

Bactenaceae 

cc Producing endospores Bacillaceae 

Key to the Tribes and Genera of the Family Nitrobactenaceae 

1 Organisms oxidize simple compounds of carbon and nitrogen 

Nitrobactereae 

a Cells capable of securing growth energy by the oxidation of hydrogen to 

form water Hydrogenomonas 

b Cells oxidize methane to form CO 2 and water 

Methanomonas 

c Cells oxidize CO to form CO 2 Carboxydomonas 

d Cells oxidize ammonia to form nitrites Nitrosomonas 

e Cells oxidize nitrites to nitrates Nitrobacter 

f Cells oxidize alcohol to form acetic acid Acetobacter 

g Cells oxidize compounds of sulphur Thiobacillus 

2 Organisms capable of fixing free nitrogen of the air 

Azotobactereae 

a Cells capable of fixing free atmospheric nitrogen when growing in solu- 
tions of carbohydrates Azotobacter 

b Cells capable of fixing free nitrogen when growing symbiotically on the 
roots of Leguminosae Rhizobium 

Key to the Tribes of the Family Coccaceae 

I Strict parasites, failing to grow or growing very poorly on usual artificial 
media Cells normally in pairs, occasionally m tetrads 

Neissereae 

II Parasites (except Leuconostoc) growing best in media contammg serum 
Occur in pairs or chains Streptococceae 

III Facultative parasites or saprophytes Cell aggregates of groups, packets 
or zoogleal masses Growth abundant Micrococceae 

Key to the Genera of the Tribe Neissereae 
One genus only Neisseria 
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Key to the Genera of Tnhe Streptococceae 

1 Parasites growing poorly, or not at all, on artificial media 

Cells usually m pairs ... . Diplococcus 

2 Saprophytes, usually growmg m cane sugar solutions Cells m pairs or chains 

LeiLconostoe 

3 Chiefly parasites Normally forming short or long chains, sometimes pairs, 

but never packets Streptococcus 

4 Parasites Cells m groups or short chams, rarely m packets 

Staphylococcus 

Key to Genera of Tribe Micrococceae 

1 Facultative parasites or saprophytes Cells m plates or irregular masses 

(never m long chams or m packets) Micrococcus 

2 Cell division occurs m three planes forming packets 

Sarctna 

3 Saprophytes Cells m groups or packets. Form red pigment on agar 

Rkodococcus 

Key to the Genera of Family Spinllaceae 

1 Cells short, bent rods, rigid, smgle or united into spirals 

I ibrio 

2 Cells rigid, of various thickness and length and pitch of the spiral forming 

either long curves or portions of a turn S pinllum 

Key to the Tribes of Family Bactenaceae 

1 Produce pigment on solid media The pigment ma> be red jello-w Molet 

green or blue Chromobactereae 

2 Without pigment formation on agar or gelatin Achromobactereae 

3 Cellulose digesting organisms occurrmg m soil CelWomonadtae 

4 Plant pathogens growth usually whitish Eruineae 

5 Gram-posiiive rods growmg freeh’ on artificial media Do not attack 

carboh} drat es Zo pj tae 

6 Gram-negative rods growing freelj cn artificial medu (ienerall\ act on 

carbohydrates with formation of acid and gas 
a Without capsules Backer tae 

7 b Encapsulated Encapi>uJateuc 

8 Rods often long and slender Gram-positive Non-motile Usi*l. 11\ pro- 

duce lactic acid from carbohydrates LactolaciUtae 

9 Anaerobic, non-spore-formmg rods Bacterowtue 

10 Gram-negative rods showing bipolar staimng Parasitic torm« 

Pasteurdhae 

11 Minute parasitic forms growmg onlv (or best ) m the presence of hemoglobin, 

ascitic fluid or other body" fluids Hemopkileae 

Key to ike Genera of Tribe Chromobactereae 

1 Small, aerobic rods, producmg a red or pmk pigment on agar or gelatm 

Serratia 
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2 Small, aerobic rods, producing a yellow pigment on gelatin or agar 

Flavobactenum 

3 Small; aerobic rods, producing a violet pigment on solid media 

Chromohactenum 

4 Small, aerobic rods, producing a green or blue-green pigment 

Pseudomonas 

Key to the Genera of the Tribe Achromobactereae 
One genus only Achromobacter 

Key to the Genera of the Tribe Cellulomonadeae 
One genus only Cellulomonas 

Key to Genera of Tribe Erwiniae 

1 Motile rods 

a Flagella peritrichous Eiwinia 

2 Rods motile or non-motile Motile forms possess polar flagella 

Phytomonas 

Key to the Genera of the Tribe Zopfeae 
One genus only Zopjius 

Key to the Genera of Tribe Bactei eae 

A Ferment dextrose with production of acid or acid and gas 

1 Gas formed from dextrose 

a Gas formed from lactose 

b Acetyl-methyl-carbmol not formed from dextrose 

Escherichia 

bb Acetyl-methyl-carbmol formed AerobaUer 

aa Gas not formed from lactose 

b Gas formed from sucrose Proteus 

bb Gas not formed from sucrose Salmonella 

2 Gas not formed from dextrose 

a Acid formed from dextrose Eberthella 

AA Do not form acid or gas from any of the carbohydrates 

Alcaligenes 

Key to the Genera of the Tribe Encapsulateae 
One genus only Encapsulatus 

Key to the Genera of the Tribe Lactohacilleae 
One genus onl> Lactobacillus 

Key to the Genera of the Tribe Bacteroideae 
One genus only Bacteroides 

Key to the Genera of the Tribe Pasteur elleae 
One genus only Pasteurella 
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K^y io Genera of Tnhe Hemophileae 

1. Aerobic species Eemophtlus 

2. Anaerobic species Diakster 

Key io the Genera of Family Baallaceae 

A Aerobic forms, mostly saprophites Bactllua 

B Anaerobic forms Often parasitic Clostridium 

Key to the Families of the Order Actinomycetales 

A Filamentous forms, often branched, sometimes fonning mycelia. Oonidia 
sometimes present Some species parasitic. ,Achnomycetaceae 
B Parasitic forms Eod-shaped, rarely filamentous, and with only sli^t and 
occasional branching No comdia Mycohactenaceae 

Key to the Genera of Family Aettncmyceiaceae 
A Parasitic forms 

a Aerobic AcitnobactUm 

b Anaerobic or facultative Leptotnchia 

B A few parasitic forms , mostly soil forms 

a Filamentous, often branched, sometimes forming myceha 

Actinomyces 

b Rods formmg long filaments which rarely show branchmg 

Erysipelothnx 

Key to the Genera of Family Mycohactenaceae 

A Slender rods acid fast Mycobacterium 

B Slender often slightly cur-v ed rods not acid-fast 

Co) ynehactenum 

C Obligate parasites Cells frequently fusiform 

Fusiformis 

D Slender Gram-negati\e rods Pfeiyerella 

Key to the Families of the Order Chlamydobactenales 
One family only Chlamydohactenaceae 

Key to the Genera of the Family Chlamydohactenaceae 

1 Filaments usually not permanently attached 

a Filaments straight or at least not twisted Leptotkrii 

b Filaments twisted Didymonehx 

2 Filaments attached 

a Filaments unbranched Crenoihriz 

b Filaments show pseudodichotomous branchmg 

1 Swarm cells developed (motile comdia' Tsually without a deposit 

of iron in the sheath Sphaerotilus 

2 Spherical non-motile comdia Usually with iron oxide 

Clonothnx 
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Key to the Families of the Thiohactenales 

The keys to the subgroups and genera of this order are the same in general as 
those of Buchanan (1917-18) q v 

Key to the Families of the Order Myxobacteriales 
One family only Myxohactenaceae 

Key to the Genera of Family Myxohactenaceae 

I. Rods transformed into coccus-like spores when encysted, sessile or stalked 
masses of coccus4ike spores Myxococcus 

II Cells not transformed into coccus-like spores when encysted 

A Rods forming large, rounded cysts, one or more within a gelatinous 
matrix raised above the substratum Polyangium 

B Rods forming cysts in which they remain unmodified Cysts various, 
sessile or borne on a more or less highly developed cystophore 

Chondromyces 

Key to the Families of the Order Spirochaetales 
One family only Spirochaetaceae 

Key to the Genera of Family Spirochaetaceae 

A Usually saprophytic, free-living m water 

1 Protoplasm spirally wound around an elastic axis filament 

Spirochaeta 

2 Cross section circular Saprospira 

B Usually parasitic 

1 Possessing a '^crest^' or ridge Parasitic in mussels 

Cristispira 

2 Without crest Parasitic in warm blooded animals and in man 

Spironema 

Treponema 

3 Short, sharply twisted spirals Parasitic in rodents and m man 

Leptospira 
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CODES OF NOMENCLATUEE AND THEIR APPLICATION IN 

Bacteriology 

If it be taken as a guiding principle that for each kind of oi^nism 
there should be one valid name, and that there should be some cnterion 
as to the correctness or validity of any name, it is evident that there 
must be developed and recognized some code of rules or laws Such 
so-called “Codes of Nomenclature” have been developed both m Botany 
and m Zoology by International Congresses called among other 
thmgs for this purpose. Inasmuch as the bacteria are plants, or 
at least most closely alhed to the plant kingdom, it would be 
most natural to follow the botanical code However, an element 
of confusion in practice is mtroduced because bactenologists 
have shown a tendency in recent years to term themselves 
mcrolmlogists and their subject miaohology to make it evident 
that their studies are not confined to the bactena, or even to the 
plant kmgdom This has been fostered by the discovery of many 
diseases of man and animals caused by protozoa. In many cases these 
can be best studied by the methods which have been developed m the 
bacteriological laboratory It has proved somewhat confusmg to use 
the botanical code for the plani; forms and the zoological code for the 
protozoa 

A careful study of the botanical and zoological codes will show them 
to be very s imilar m most essential characteristics The botanical 
code is less ngid, and probably has somethmg more of ambiguity m 
some of its statements than does the zoological Logically it would 
seem that we should follow the botanical code with the bacteria and the 
zoological code with the protozoa 

The questions at once anse 

Are these codes really apphcable to the nomenclature of micro- 
orgamsms^ Have they not been planned with higher groups of plants 
and animals m mmd? 

A careful study of the provisions of either code wiH show that there 
IS no inherent difificulty m apphcation to the lower forms of hfe In 
the botanical code there are, perhaps, one or two rules which the bacte- 
riologists nu^ht be reluctant to accept, particularly the rule that all 
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new species of plants (m our case, bacteria) to be recognized as valid, 
must be published with a Latm diagnosis* From the standpoint at 
least of the bactenologist it would be greatly improved by the introduc- 
tion of the type concept. Furthermore, m both botanical and zoologi- 
cal codes there is a rule that no two genera (or other groups) can exist 
with the same name, and that duphcate genera m plant and animal 
kingdoms should be avoided as far as possible, but that such duplicates 
are not mvalid. In other words, two plants can not have the same 
name, nor can two animals, but a plant and an animal may be named 
alike It would appeal that for the sake of the microbiologist there 
might be appended to each code the rule that m those groups whose 
position m plant or animal kmgdom is m doubt there should exist no 
duplicate names There is no reasonable question that the zoological 
code IS the clearer. 

In a final determmation or formulation of the practice which will 
best serve the bactenologist, and particularly m the formulation of a 
statement to govern practice m the present series, it will be necessary to 
discuss 

a The prmciples suggested by bacteiiologists before the latest 
revision of the botanical code, particularly the Rules of Nomenclature 
suggested by Lehmann and Neumann 

6 The Botanical Code of Vienna as modified at Brussels. 

c The Zoological Code 

d The suggestions and recommendations of the Society of American 
Bactenologists 

e Suggested revision of the botanical code formulated by a com- 
mittee of the Botanical Society of Ameiica 

A. THE RULES OF BACTERIAL NOMENCLATURE ACCORDING TO 
LEHMANN AND NEUMANN 

Apparently the first bacteriologists to give very serious consideration 
to rules of nomenclature governing the nammg of bacteria and to the 
formulation of such rules were Lehmann and Neumann In general it 
may be said that these rules conformed measurably well to the prmciples 
of the botanical code. They undoubtedly constituted a very real 
advance over any previous statement They are of sufficient import- 
ance to warrant their inclusion. The translation of the rules is given in 
smaller type The comments are those of the author. 

1 Every plant and, therefore, every Schizomycete belongs to a species, every 
species to a genus, and every genus to a family 
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2, Following the precedent of Linnaeus, every plant or animal, therefore, 
every nucrodrga n is m must have two Latm names the first designating the genus 
to which the organism in question belongs, this name bemg a substantive, the 
second mdicatmg the species, which name is an adjective (not two) or the gemtive 
of a substantive, or rarely a substantive m the nominative case. 

Ccmimni. The first two rules are basic, and generally accepted m 
aU codes 

3 Genera must only be founded upon important morphologic character- 
istics, so called ^'biologic genera,^' such as Photobacienum for all light-emitting 
bacteria, Pyobactenum for rods causmg suppuration, etc , are only calculated 
to produce confusion 

Comfnent. Modem tendency m bacteriology’' is to disregard this rule 
m part. Many valid genera are recognized at present m which physio- 
logic as well as morphologic characters are used for purposes of diagnosis 
and diJBferentiation 

4 As a designation for species many authors have used, instead of one adjec- 
tive or substantive, a plurality of adjectives, evidently with the object of furnish- 
mg a description through the name Bacillm rosettaeeus metall&ides, Staphylococ- 
cus pyogenes aureus, Bacillus pyogenes foehdus, Bacillus mesentericvs pants 
mscosi I and II This effort can be understood, but it has been abandoned as 
entirely impracticable by all descriptive naturalists since Linnaeus The name 
of the species should indicate this unequivocally, the characterization belongs 
to the description It does no harm if two or more organisms possess names 
which mean the same, if they do not sound alike In addition to a Micrococcus 
albus, a Micro mveus, Micro albissimus, Micro candxcans and a Micro purus, 
may all be quite valid, we must look to the description to determine the exact 
differences which exist among these white cocci 

5 Names which have been formed improperly i e contrary to the binomial 
rule, may be replaced We have done this with the greatest consideration for the 
existing name whenever possible We ha\e not changed names like Bacillus 
acidi lactici^ because acidum lacticum represents a s.ngle idea, and names like 
Sempermvum Reginae Amaliae, Pediculans Fnderui Augubtt Tngonella Fuenum 
Graecum, Pediculans Sceptrum carolinum ha%e remained although certainly not 
convenient, still uncontested 

6 If names are properly formed in the binomial manner and correctly pub- 
lished, then they must not be changed by the author himself, much less by others 
even if subsequently another appears better Furthermore, the fact that a name 
IS philologically mcorrect or not beautiful, is no adequate reason for change 
Even, for example, if it were literally’ more correct to call the genus we have 
named ‘‘Mycobactenum” by the new name ‘^Tuherculomyces such a proposition 
is absolutely unallowable Renaming is required only’ when the name given was 
employed earlier with another signification Thus, Cohn founded upon a cer- 
tam organism the new genus Strepiothnx, without knowing that Corda, about 
thirty years previously had conferred this name upon a fungus totally different 
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from the one which he described His new species, therefore, must receive a new 
genus name which he who first observed Cohn's oversight is justified m 
establishmg 

7 It may happen that an author differs from his predecessor as to the bound- 
aries of certam genera, and he, therefore, transfers a species from one genus into 
another, either one which previously existed or which is newly formed by himself 
This IS permissible, nevertheless the designation of the species must not be 
changed So we had the right when we broke up the very large genus Bacillus^ 
following the suggestion of Huppe, into the two genera Bacillus and Bacterium, 
to rename a number of species (for example, Bacillus pyocyaneus renamed Bac- 
terium pyocaneum)j but we did not have the right, however much we disliked the 
species name pyocyaneumj to rename the organism Bacterium coeruleo-mride or 
Bacterium gessardi or anything else 

8 The author who names the genus places his name after the name given 
We speak of Bacillus Cohn, and mean the genus Bacillus as Cohn established it, 
of Vihrio Ehrenberg emend Loeffler, and mean the genus Vibrio as established 
by Ehrenberg and afterward more accurately described by Loeffler 

9 Whoever discovers a new species or names one not previously named 
gives it a genus and a species name, and places his own name after the latter 
Flugge, who first named a large number of bacteria, gave, for example, the name 
Bacillus pyocyaneus Flugge, to the long known cause of bluish green suppuration 

10 When one places a species in a new genus he puts his own name after the 
new name, thus, Bacterium pyocyaneum Lehmann and Neumann, but it is always 
to be recommended that he add in parentheses, the name of the author who first 
named the species Therefore we always write, where it does not become too 
cumbersome (in titles, etc ), Bactmium pyocyaneum (Flugge) Lehmann and 
Neumann 

■While we believe that all names which express the systematic position of the 
organisms shall conform to the general rules of nomenclature, still we believe 
that names currently used in bacteriologic literature, as gonococcus, pneumococ- 
cus, staphylococcus, tubercle bacillus, diphtheria bacillus, can still be used, but 
as so-called ordinary names Thus the technical botanist, if not speaking in a 
strictly systematic sense, often speaks of oak instead of Querous, and strawberry 
instead of Fragaria We must, however, strictly avoid smuggling into the litex- 
ature as names of genera, such names as gonococcus, etc 

Comment Migula m his monumental treatise on bacteria published 
m 1900, and Chester in his Manual of Determinative Bacteriology 
pubhshed m 1901 have both followed with a measurable degree of suc- 
cess, the rules which have been so clearly summarized in the above 
statement by Lehmann and Neumann These rules are, of course, as 
the authors have mdicated, only a condensed summary of international 
rules with a few mterpolations of the authors themselves In an 
extensive discussion or consideration of nomenclature, questions are 
constantly ansmg which can not be answered by this summary It is 
necessary for sufficient and adequate mformation as to their solution, 
to turn to the mtemational rules which govern botanical nomenclature 
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B. INTERlSrATIOKAL RULES OF BOTANICAL NOMENCLATURE 

On th6 following pages the botanical code (or international rules) 
as revised by the Brussels International Botanical Congress of 1910, 
IS given in detail In some cases the discussions given m the origmal 
rules under the headmg of Examples, has been abbreviated, as many of 
the examples deal with problems not faced by the bacteriologist In 
certam cases rules and recommendations have been omitted for the 
same reason A paragraph headed ''Comments'^ is added m many 
cases to pomt out certam applications m the field of bacteriology In 
some cases comparisons with similar or antagonistic provisions m the 
zoological code are made It will be evident as one studies these rules 
that the botanical code was drafted with the vascular plants m mmd 
and most of the illustrations in consequence have been drawn from this 
field However, it has been emphasized previously that a study of the 
various provisions will show that with but few exceptions they are 
equally applicable to the conditions which confront the bacteriologist 

Chapter I. General considerations and leadmg principles 

Article 1 Natural history can make no progress without a regular system of 
nomenclature, which is recognized and used by the great majority of naturalists 
m all countries 

Comment Apparently about 900 names have been pioposed by vari- 
ous authors for genera and highei groups of bacteria up to 1924 Several 
thousand species have been named However, it is piobable that not 
one species in ten has been adequately described oi named It is 
evident that unless an effort is made to follow some system that the same 
name will be applied to many different kmds of bacteria, and many 
names to a smgle kmd 

Article 2 The prescriptions which govern the exact system of botanical 
nomenclature are divided into 'principles, rules and recommendations The prin- 
ciples (art 1-9, 10-14 and 15-18) are the foundation of the rules and recommen- 
dations The rules (art 10-68), destined to put in order the nomenclature which 
has bequeathed to us, and to form the basis for the future, are always retroactive 
names or forms of nomenclature which are contrary to a rule cannot be main- 
tained Recommendations bear on secondary points, their object being to ensure 
for the future a greater uniformity and clearness in nomenclature , names or forms 
of nomenclature contrary to a recommendation are not a model to copy, but 
cannot be rejected 

Article 3 The rules of nomenclature should neither be arbitrary nor imposed 
by authority They must be simple and founded on considerations clear and 
forcible enough for everyone to comprehend and be disposed to accept 
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Comment It may be emphasized that the Intemational Botanical 
Congresses which have formulated and revised the Intemational Code 
have no power to enforce these rules Stiles (1905, p 9) states the 
matter succmctly m his discussion of the zoologist^s code He says 

Every person js still m a position to follow any code he desires, or to prepare 
one of his own, but, considering the responsibilities involved, there is undoubtedly 
a growing tendency to adopt the International Code Further, it is considered 
ethical to ignore names used contrary to this and to other standard codes While 
not attempting to dictate to men of science what they shall or shall not do, the 
commission submits the rules to the serious consideration of all workers in the 
spirit advanced by Strickland (1842), namely, ‘Ve offer them to the candid con- 
sideration of zoologists m the hope that they may lead to sufficient uniformity of 
method in future to rescue science from becommg a mere chaos of words ” 

Article 4 The essential points in nomenclature are (1) to aim at fixity of 
names, (2) to avoid or to reject the use of forms and names which may cause 
error or ambiguity or throw science into confusion 

Next in importance is the avoidance of all useless creation of names 

Other considerations, such as absolute grammatical correctness, regularity or 
euphony of names, more or less prevailing custom, respect for persons, etc , not- 
withstandmg their undeniable importance are relatively accessory 

Article 5 No custom contrary to rule can be upheld if it leads to confusion or 
error When a custom offers no serious inconvenience of this kind, it may be a 
ground for exceptions which we must, however, abstain from extending or copy- 
ing Fmally in the absence of rule, or where the consequences of rules are doubt- 
ful, established custom becomes law 

Comment This general principle is a useful guide in certain puz- 
zling situations, and is a distinct help toward stability For example. 
Article 21 of the code specifies that families are to be designated by the 
name of one of their genera or ancient generic name, with the endmg 
-aceae The family name Coccaceae has been quite generally used m 
bacteriology durmg the past two decades There is, however, no 
valid, or strictly speakmg, any ancient, bacterial genus Coccus m bac- 
teriology Nevertheless it is probably advisable to make this family 
name the basis of an exception, as such exception would quite certamly 
cause less confusion than the adoption of an entirely new designation 

Article 6. The prmciples and forms of nomenclature should be as similar as 
possible m botany and in zoology, but botanical nomenclature is entirely inde- 
pendent of zoological nomenclature 

Comment The zoological code is somewhat more specific than is 
the botamcal code in deahng with this problem The correspondmg 
article m the zoological rules reads as follows 
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Zoological noiaenclature is independent of botanical nomenclature m the sense 
that the name of an animal is not to be rejected simply because it is identical to a 
name of a plant. If, however, an organism is transferred from the vegetable to 
the animal kingdom its botanical names are to be accepted m zoological nomen- 
clature with the original botamcal status, and, if an organism is transferred from 
the animal to the vegetable kmgdom its names retam their zoological status 

The following lecommendation is also added “It is well to avoid 
introducing into zoology as generic names, such names as are m use m 
botany ’’ These pomts are of mteiest to the bactenologist because 
until the suggestion was made m 1857 by Naegeh that bacteria are 
plants and not animals, most of the forms up to that time described 
which we now classify with the bacteria, had been mcluded with the 
protozoa This means that such names as Bactenum, Sjunllum, 
S'piTodiscus, Spirochaeta, and Vthno were mcluded. In the classifica- 
tion of Cohn (1872) these forms were definitely transferred to the plant 
kmgdom They have been used m both zoological and botamcal termi- 
nology, and, therefore, they prevent subsequent use of these names 
for other forms among either plants or animals. However, the fact 
that Coccus is the name of a genus of msects would not mterfere with 
its use as a genus in bacteriolog}’' Neither does the fact that Spirillum 
was used in 1815 as the name of a worm prevent its acceptance as a 
vahd genus of bacteria Numerous examples might be cited of generic 
names which are identical m zoology and botany It is well, however, 
to avoid the mtroduction of names used as genera of animals mto 
botany when possible This is particularly true in bacteriology^ for 
many of the types have an uncertam position The group of spiro- 
chetes, for example, is treated both by bacteriologists and piotozoolo- 
gists To mtroduce a generic name mto this group undei the impres- 
sion that it belongs with plants when such a name has previously been 
used m zoology’', is to cause unnecessary’ confusion and mayr very’ possibly- 
mvalidate the name In a few mstances organisms have been named 
plants and later found to be animals Stiles (1905, p. 10) states 

In these cases zoologists accept the botanical names, thus Plasmodium malariae 
was originally (1881) classified m a plant genus as Oscillana malanae Now than 
this organism js classified as an animal the original specific name malanae (ISSl) 
IS accepted m zoology with its original botamcal date The generic name 
Oscillana is not taken over with the specific name because it was not proposed for 
this organism OsciUaria remains as it was prior to 1881, a plant genus 

Article 7 Scientific names are in Latin for all groups When taken from 
another language, a Xiatm termination is given them, except in cases sanctioned by 
custom If translated into a modem language, it is desirable that they should 
preserve as ^reat a resemblance as possible to the original Latin names 
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CommeTUs. This rule has been too frequently disregarded by bac- 
teriologists In many cases this has come about through failure of the 
one who first described an organism to give to it a specific name, or one 
m the correct form For example, Duclaux (1882) described an organ- 
ism which he f oxmd associated with the production of slimy or ropy milk 
This he placed m his genus Achnobacter but without givmg it a specific 
name In consequence this organism is commonly noted m literature 
as AcUnobacter du lait visqueux Duclaux, an impossible combmation 
German writers furthermore have frequently changed the spellmg of 
Latm words from their Latm form, as Bactenum to Bakterium, Bacilr 
lus to BtmlluSj Streptococcus to Streptokokhus, m order to use them as 
vernacular designations In many cases after having accepted this 
changed spellmg, the fact is ignored that they have lost their status as 
generic names and the words aie used as though they were m correct 
Latm form, as in the name Staphylokokkus pyogenes German, French 
and Itahan authors have also shown a tendency to change the names of 
families and of whole groups, from their correct Latm form, and yet con- 
tmue to use them m a scientific and not merely a vernacular sense, as 
Arthrohaktenaceen for Arthrobactenaceaej Kokkaceen and CoccacSes for 
Coccaceae 

Article 8. Nomenclature comprises two categories of names (1) Names, or 
rather terms, which express the nature of the groups comprehended one within 
the other (2) Names peculiar to each of the groups of plants that observation 
has made known 

Comments The nature of the names noted under 1 and 2 will be 
evident after a perusal of Chapters II and III respectively m which 
these are discussed 

Article 9. The rules and recommendations of botanical nomenclature apply to 
all classes of the plant kingdom, reserving special arrangements for fossil plants 
and non-vascular plants 

Comments A footnote to the code of 1905 states that the special 
arrangements noted were to be taken up at the next International 
Botamcal Congress in 1910 These arrangements included *‘(1) Rules 
bearing on special points in relation to the nature of fossils or lower 
plants (2) Lists of nomtna conservanda for all divisions of plants other 
than Phanerogams ” At this meetmg several rules relating primarily 
to paleobotany and to the algae, fungi, hepatics, hchens and mosses 
were adopted, but the question of the date of departure and other ques- 
tions relatmg to the bacteria and certain other groups were reserved for 
the International Congress which was to have met in London in 1916 
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It is evident that this principle makes possible the recommendation 
and adoption of special rules to govern groups such as the bacteria. 
Some such special rules have been suggested to the Society of American 
Bacteriologists through its committee on bacterial classification. 

Chapter II. On the manner of designating the nature and the sub- 
ordination of the groups which constitute the plant kmgdom 

Article 10 Every individual plant belongs to a species {B'pecies), every species 
to a genus (jgenvs), every genus to a family (famtha), every fazxnly to an order 
(ordo), every order to a class (classzs), every class to a division (dztnszo) 

Article 11. In many species we distinguish varieties (vanetas) and forms 
(forma), and in some cultivated species, modifications still more numerous, in 
many genera sections (sectio), in many families tribes (tnbm) 

Article 12 Finally if circumstances require us to distinguish a greater number 
of intermediate groups, it is easy, by puttmg the syllable sub before the name of a 
group, to form subdivisions of that group In this way subfamily (subfamiha) 
designates a group between a family and a tribe, subtribe (svhtribvs) a group be- 
tween a tribe and a genus, etc The arrangement of subordinate groups may thus 
be carried, for wild plants only, to twenty-one degrees, m the following order 
Regnum vegetable, Divisio, Subdivisio, Classis, Subclassis, Or do, Subordo, 
Famiha, Subfamilia, Tribus, Subtribus, Genus, Subgenus, Sectio, Subsectio, 
Species, Subspecies, Vanetas, Subvarietas, Forma, Individuum 

If this list of groups IS msufiScient it can be augmented by the intercalation of 
supplementary groups, so long as these do not introduce confusion or error 

Example Senes and Subsertes are groups which can be intercalated between 
subsection and species 

Recommendation I. In parasites, particularly m parasitic fungi, authors who 
do not recognize as species forms which are characterized from a biologic point of 
view, but little or not at all from the standpomt of morphology may differentiate 
within species special forms (forma specialis, f sp ) characterized by their adap- 
tation to their different hosts 

Article 13 The definition of each of these names of groups varies, up to a cer- 
tain point, accordmg to individual opmion and the state of the science, but tneir 
relative order, sanctioned by custom must not be altered No classification is 
admissible which contains such alterations 

Examples of inadmissible alterations are — a form divided mto varieties, a 
species containing genera, a genus contammg famiUes or tribes 

Article 14 The fertilization of one species by another gives rise to a hybrid 
(hybnda), that of a modification or subdivision of a species by another modifica- 
tion to the same species gives rise to a half-breed (mistus, mule of floristis) 

Chapter HI. On the manner of designatmg each group or associa- 
tion of plants 

Section 1 General •principles, priority 

Article 15. Each natural group of plants can bear in science only one valid 
designation, namely, the oldest, provided that it is in conformity with the rules 
of Nomenclature and the conditions laid down in articles 19 and 20 of section 2 
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Comment Thus is the essence of the whole matter. N o matter what 
onr mdividual preferences may be, or how much better another more 
famihar name may sound, we should choose the oldest name if it is 
vahd In no other way can nomenclature be stabilized. Many cases 
in bacteriological literature may be cited in which authors have 
created new names needlessly, m some cases because the names seemed 
mappropnate for some reason 

Article 16. Tlxe designation of a group by one or several names is not for the 
purpose of describing the characters or the history of the group, but that we may 
be understood when we wish to speak of it 

Comment Misunderstandmg of this prmciple has led to many mis- 
takes m literature There is no good reason why the specific name of 
an organism must be descriptive of the organism m any way Some 
authors have contended that the nammg of organisms should in some 
manner conform to the prmciples which have been followed in the 
nammg of compounds m the science of chemistry Others have insisted 
upon the use of descriptive Latm phrases, such as those which have 
been approved m anatomy and pathology As has often been pointed 
out m taxonomic discussions, there is no more reason why a specific name 
should be descriptive of the organisms than that the given or Chiistian 
name of an mdividual should indicate his characteristics 

Article 17. No one should change a name or a combination of names without 
serious motives, based on a more profound knowledge of facts, or on the necessity 
of giving up a nomenclature that is contrary to rules 

Comment Unfortunately there have been a few botanists, perhaps 
even some bacteriologists who have coined new names needlessly, 
evidently with the thought that such could in some way be of personal 
advantage It is evident from the statement of this rule that when new 
names are coined or old names changed, an adequate reason for such 
new names or such new terms should be given 

Article 18 The form, number and arrangement of names depend on the 
nature of each group, according to the following rules 

Section 2 Point of departure for nomenclature, limitation of principle of 

priority 

Article IQ Botanical nomenclature begins for the various groups of plants 
(both living and fossil) with the following dates 

a Pkanerogamae and Pteridophyta, 1753 (Linnd , Species plantarum, ed 1) 
b Muscineae, 1801 (Hedwig, Species Muscorum) 
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c Hefaticae and Sphagnaceae, 1753 (Linn4 , Species plantariun ed 1) 
d LicheneSj 1753 (Lmn^ , Species plantarum, ed 1) 
e Fungi' UredinaleSj Ustilaginales and Gasteromycetes, 1801 (Persoon, 
S 3 mopsis Methodica Fungorum) 
f Fungi caeUn, 1821-32 (Fnes, Systema Mycologicum) 
g AlgaCj 1753 (Lmn4 , Species plantamm ed 1) 

Exceptions Nostocaceae homocysteaej 1892-93 (Gomont, Nostocaceae homo- 
cysieae), Nostocaceae heterocysteoBj 1886 (Bornet and Flahault, Nos- 
tocaceae heterocysteae) , Desmidiaceae, 1848 (Ralfs, British Desmidiaceae), 
Oedogoniaceaej 1900 (Hirn, Monographie nnd Iconographie der 
Oedogomaceen) 

h Myxomycetes, 1753 (Lmn6 , Genera plantarum, ed» 1) 

It IS agreed to associate genera, the names of which appear in the hrst edition 
of Species Plantarum of Linn6 with the descriptions which he has given in his 
Genera Plantarum, ed 5 (1754) 

Comment A footnote to this article m the Proceedings of the 
Brussels Congress m 1910 states, “The points of departure for the 
nomenclature of the followmg groups Schizomycetes (Bacteria), Schiz- 
ophyceae (excl Nostocaceae), Flagellaiae (mcL Dinojlagellatae) and 
Bacillanaceae (Diatomaceae) are reserved for the Congress of 
London m 1915 This Congress was postponed because of the 
mterruption by the European War There is therefore no authori- 
tative startmg pomt for bacterial nomenclature at the present time. 
At this Congress m Brussels VuiUemm proposed that 1753 be adopted 
as the pomt of departure Klebahn suggested that the work of F 
Cohn (1870-76, Untersuchungen uber Baktenen) constituted a more 
smtable pomt of departure This was approved by Engler JVIagnus 
contended that much work of systematic value had been accomphshed 
before 1870 and proposed that the publications of Ehienberg (certainly 
a misprmt) m 1786 should be the startmg pomt Yuillemm contended 
that if a date subsequent to 1753 be taken, it might well be 1910 The 
whole matter was finally deferred to the next Congress as noted above 
In preparation for this Congress TuiUemm (1913) published a paper 
m which he discussed bacterial classification and nomenclature He 
concluded that the best thmg to do is to determme which generic names 
are vahd, prepare such a hst, publish the names as genera conservanda 
and date all bacterial classification from 1915 when the hst was to have 
been adopted by the Congress. A study of VmUemm’s paper despite 
his ciiticism of bacteriologists as taxonomists shows that he himself 
does not formulate tenable bases for differentiation of genera and his 
reason for choosmg certam generic names and abandonmg others wiU 
scarcely withstand critical analysis 
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The committee on classification of the Society of American Bacteri- 
ologists has suggested that the pubhcation of the third edition of 
Zopf's “Die Spaltpilze"' m 1885 be made the pomt of departure Unex- 
pected difficulties m the utilization of 1885 as the pomt of departure 
have arisen It seems probable that the least confusion will eventually 
develop if 1753 be regarded as the date of departure 

Article 20. However, to avoid disadvantageous changes in the nomenclature 
of genera by the strict application of the rules of nomenclature, and especially 
of the prmciple of priority in starting from the dates given in Article 19, the rules 
provide for lists of names which must be retained in all cases These names are 
by preference those which have come into general use in the fifty years following 
their publication, or which have been used in monographs and important flonstic 
works up to the year 1890 For the use of paleobotanists two lists are provided 
(1) A list of generic names validly published and generally accepted, although 
they come into conflict with paleobotanic names which are older (2) A list of 
generic names of fossil plants, validly published and generally accepted when 
they come into conflict with older homonyms of living plants which have been 
discarded into synonymy In order to avoid using these names anew, these lists 
are given m an appendix to the rules of nomenclature 

Comments Two lists of generic names have been pioposed for 
eventual submission to an International Botanical Congress for use m 
bacteriology The first of these was published by Vuillemm (1913) 
and IS as follows Planococcus, Streptococcus, Klebsiella, Mensta, Plano- 
mensta. Neisseria, Sarcina, Planosarcina, Metabacterium, Clostridium, 
Serratia, Bacterium and Spirillum 

In 1916 the followmg hst of genera was proposed to the Society of 
American Bacteriologists by its committee on classification These 
names were to be considered for two years befoie a vote should be taken 
upon them The list is as follows Methanomonas, Carboxydomonas, 
Hydrogenomonas, My coderma, Nitrosomonas, Nitrobacter, Azotobactei 
Rhizobium, Nocardia, Actinomyces, Mycobacterium, Corynebacterium, 
Fusiformis, Leptotnchia, Pseudomonas, Vibrio, Spirillum, Neissena, 
Streptococcus, Staphylococcus, Albococcus, Micrococcus, Sarcina, Rhodo- 
coccus. Bacterium, Erwima, Pasteurella, Hemophilus, Lactobacillus, 
Bacillus, Clostridium More recent study shows that probably this 
list should be revised 

Section 3 Nomenclature of the different kinds of groups 
Subsection 1. Names of groups above the family 

Recommendations The following suggestions as to the nomenclature of 
groups of higher rank than the family will tend to clearness and uniformity 
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II, Names of divisions and subdivisions, of classes and subclasses are taken 
from one of their chief characters They are expressed by words of Greek or Latin 
origin, some similarity of form and termination bemg given to those that desig- 
nate groups of the same nature 

III. Orders are designated preferably by the name of one of their principal 
families, with the ending -a2es Suborders are designated in a aiTmlA-r manner, 
with the ending •ineae But other terminations may be retained for these names, 
provided that they do not lead to confusion or error 

Comment The generally accepted name for the entire group of bac- 
tena is Schizomycetes This may be regarded as a class. The preferable 
designation for the orders of bacteria would have the endmg -afos. The 
comimttee on classification of the Society of American Bacteriologists 
has suggested the following four orders Myxobacteridles, ThiohactenaUs, 
Chlamydobactenalee and EubactenaUs 

Subsection 2 Names of families and subfanuhes, tnbes and subtribes 

Article 21. Families (famikae) are designated by the name of one of their 
genera or ancient generic names with the endmg -aceae 

Examples Rosaceae (from Rosa)^ Sahcaceae (from Salix)^ Caryopkyllaceae 
(from Dianthus Caryophyllxis), etc 

Comment Among the family names of bacteria which have been 
proposed and which are m correct form are Spmllaceae from Spirillum, 
Bacteriaceae from Bacterium, Bacillaceae from Bacillus 

Examples of mvahd famihes m bacteriology are the following TAio- 
bactenaceae, because there is no genus Thzobacterium, Thiorhodaceae 
because there is no genus Thiorhodum, Trichobacteria, both because it 
lacks the endmg -aceae and because it contams no genus Tnchohactenum 

Article 22 The following names, owing to long usage, are an exception to the 
rule Palmae, Gramineae, Cruciferae, Leguminosae, Guttiferae Umhelhferae, 
Labiatae, Compositae 

Article 23 Names of subfamilies (svbfamtliae) are taken from the name of one 
of the genera in the group, with the ending -oideae The same holds for the 
tribes {tnhvs) with the endmg ^eae, and for the subtribes {svhtribtis) with the 
ending -mae 

Comment The foUowmg subfamihes of bactena are m proper form 
Chromatioideae from the genus Chromatium, Rhodobactenoideae from the 
genus Rhodobacterium The following are examples of names of sub- 
families mcorrectly formed Paracoccaceae and Metacoccaceae because 
there are no bacterial genera Paracoccus and Metacoccus, and also 
because of an mcorrect endmg An example of a tribal name would be 
Streptococceae contaming the genus Streptococcus, of a subtnbe, Bactl- 
hnae contammg the genus Bacillus 
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Subsection 3 Names of genera and divisions of geneia 

Article 24 Genera receive names, substantives (or adjectives used as sub- 
stantives) in the smgular number and written with a capital letter, which maybe 
compared with our own family names These names may be taken from any 
source whatever and may even be composed in an absolutely arbitrary manner 

Examples Sosa, Convolvulus^ Hedysarum^ Bartramiaj Liqmdamhar, GlonosOj 
ImpahenSj Mamhot 

Comments. Examples of bacterial genera are Baallus, Actinomyces 
and Vilyno. 

Not infrequently, particularly m medical writers, one finds a decided 
tendency to ignoie the rule that a genus name must, when used as such, 
always be written with a capital letter Many of our medical journals 
and even some which pubhsh scientific articles on medical bacteriology" 
write bacillus typhosus or bacillus tuberculosis It is true that sometimes 
a word with the same spellmg as a generic name may be used as a 
morphologic designation. It caimot be considered incorrect to speak 
of tubercle bacillus, for this is a common name or vernacular designation 
As Stiles (1905, p 16) says (this same rule holds m zoological 
nomenclatuie) 

This custom of capitahzmg the generic name has come down to us from former 
centuries, and while it now has its practical basis, its histone basis is probably due 
to the custom earlier authors had of capitalizing all Latin substantives when used 
m nomenclature At present the custom is so thoroughly established that bota- 
nists and zoologists experience much the same sensation in seeing * ‘bacillus 
tuberculosis” or “plasmodium malarias” instead of Bacillus tuberculosis and 
Plasmodium malariae, that they would if they found a reference to “american ’ 
authors or to "'doctor s weir mitchell ” 

It IS also considered good foim to wiite names of genera, paiticularly 
when associated with a specific name, in italics Some of our medical 
journals have recently abandoned this practice under the plea that 
it is an unnecessary expense and that italics should be used only for 
the sake of emphasis This is unfortunate as it has in the past served 
as a satisfactory method to mdicate cleaily in a text just when names 
were bemg used m a stnet scientific sense 

Some purists have taken exception to the statement that these names 
may be taken from any source whatever and may even be composed in 
an absolutely arbitrary manner Clements (1902) in his paper on Gieek 
and Latm m biological nomenclature states that vernacular names 
should be invalid, and that a name or term should be regarded as mvalid 
unless constructed accordmg to the pnnciples of word formation in 
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classic Greek or Latin, and all terms improperly constructed should be 
corrected He further states that anagrams and geographic names 
should be regarded as invahd for genera 
Below under the heading of '^Recommendations’ ’ there are many 
suggestions of the best foim to follow in the creation of generic names, 
but failure to follow such recommendations does not render a term 
mvahd. 

Article 25. Subgenera and sections also receive names, usually substantives 
and resembling tbe names of genera Names of subsections and other lower sub- 
divisions of genera are preferably adjectives m the plural number and written 
with a capital letter, or their place may be taken by an ordmal number or a letter. 

Examples Substantives Fraxinast&r, Tnfohastrwn^ Adenoscilla, Euher-* 
manma, Archieramum, Micfomelilotus, Fsevdinga, Eeterodraba, Gymnocimum, 
Neoplantago, Stachyotypus Adjectives Pleiostylae, Ftmbnatij Bthracieolata^ 
Pachycladae 

Comments Among names that have been apphed to subgenera of 
bacteria are Eusarctna and Euspmllum 

Recommendations IV When the name of a genus, subgenus or section is 
taken from the name of a person, it is formed in the following manner 

a When the name ends in a vowel, the letter a is added (for example Olasioua 
Giaziou, Bureaua after Bureau) , except when the name already ends in a, m 
which case ea is added (e g , Collaea after Colla) 

b When the name ends in a consonant, the letters la are added (thus Mag- 
nusia after Magnus, Ramondia after Ramond), except when the name ends 
in er, m which case a is added (e g , Kernel a after Kerner) 

c The spelling of the syllables unaffected by these finals is retamed, even 
with the consonants ^ and w or with groupings of vowels which were not used in 
classic Latin Letters which are unknown to botanical Latin must be transcribed, 
diacritic signs are suppressed The German a, o, u, become ae, oe, ue, the French, 
4, 4 and 4 become generally e 

d Names may be accompanied by a prefix, or a suffix, or modified by anagram 
or abbreviation In these cases they count as different words from the original 
name E g , Durmllea and Urmllea, Lapeyrousea and Peyrousea, Englera, 
Englerastrum and Englerella, Bouchea and Ubochea, Gerardia and Gradena, 
Martxa and Martiv^ia 

Comments Among the generic names of bacteiia which have been 
derived from patronymics are Pasteurella, Salmonella, Klebsiella, Detoni’^ 
ilia, Zopfiella, Mantegazzaea, Erwinia, Pacima, Cornelia, Newskia, 
Pollendera, Macintoshilhts, Metchnikovillus, Zopfiics It will be noted 
that authors have frequently given generic names among the bactena 
by adding ~ella m accordance with above The custom is so well estab- 
lished that there would seem to be httle good reason at the present time 
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for opposing it There have been objections, however, raised by those 
who contend for the use of classic Latin names for all plants and animals 
Clements (1902, p 82) says single generic name may be founded 
upon the name of a botanist Such names are only to be formed by 
addmg -la to cognomma endmg in a consonant and -a to cognomma m 
a vowel or m -r except m the case of names already latmized in which 
case the termmation is first dropped Apparently Clements possessed 
a high estimate of the abihty of classic Latm and Greek to furnish the 
tens of thousands of generic names that will still be demanded before 
all plants and animals have been named and classified The formation 
of names by anagram is also objectionable to such purists, as witness 
the foUowmg statement fiom Clements (1902, p 78) 

Anagrams if they be considered words at all are vernacular since they are 
neither Greek or Latm They are the ultimate product of pueiility or illiteracy 
in nomenclature Such a series as Filago, Gifola, Ijioga, Logfia and Oghfa throws 
a clear light upon the good sense and Imguistic tests of the authors concerned 
One might better make names after the fashion of Carroll or take names from 
the ^*dog latin’^ of childhood 

Views m contradiction to this are generally held, however, by most 
practical workers m the fields of zoology and botany These workers 
have a firm conviction that botamcal Latin does not need to be classic 
Latm This is well stated m the followmg quotation from Stiles (1905, 
P 12)* 

Nothing IS stated in the rule as to what particular Latin should be used, but 
latitude is granted to use Latin or Latmized names, or to use names as if they 
were Latm This latitude has its practical basis The Latm poets and authors 
did not foresee the practical scientific use to which their language would be 
applied, and they failed to leave enough Latin words as names for the millions of 
animals and plants which come into consideration Hence as a carpenter, a 
sailor or a manufacturer coins words which are accepted m English as English 
words of goodstandmg, when applied to carpentry, nautical affairs, and trade, the 
zoologists and botanists com words upon Latin precedents, which we adopt as 
botanical and zoological Latm Not m all cases do our efforts attain the highest 
standards of classical Latm (Taema solium^ and Gadvs tomcod, for instance), 
but because of practical considerations such names are retained, although not 
recommended, as examples to be followed m coming new words 

V Botanists who are publishing generic names show judgment and taste by 
attending to the followmg recommendations 

a Not to make names very long or difficult to pronounce 

Comments Clements believes that a generic name should be invalid 
if it contams more than six syllables Apparently few generic names 
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have been applied to bacteria which do not conform to this standard, 
though there are many with six syllables such as BotulobactlluSj Actino- 
haczllus, Actinocladothnx, Aphanerogha and Arthrohactr^mum Some 
offenders are the followmg Achnobactenumj Cn%eobact&num, Chromch 
heggiatoa, Corynebacterium, Liqu%dohactenum and Nitrosobactenum 
These long names are, of course, valid 

b. Not to use again a name which has already been used and has lapsed into 
synonymy (homonym) 

Comments, The zoological code goes farther than this and forbids 
the subsequent use for another group of any name which has previously 
been used The rule reads generic name is to be rejected as a homo- 
n3nn when it has previously been used for some other genus of 
animals 

c Not to dedicate genera to persons who are m all respects strangers to botany, 
or at least to natural science, nor to persons quite unknown 

d Not to take names from barbarous tongues, unless those names are frequently 
quoted in books of travel, and have an agreeable form that is readily adapted to 
the Latin tongue and to the tongues of civilized countries 

e. To recall, if possible, by the formation or ending of the name, the affinities 
or the analogies of the genus 

f. To avoid adjectives used as nouns 

g. Not to give a genus a name whose form is rather that of a subgenus or section 
(e g , EmideroxyloUj a name given to a genus of Lauraceae^ which, however, 
being valid cannot be changed) 

Comment The Eiibaallus of Dangeard is a similar example from 
bacteriology 

h Not to make names by the combmation of two languages {nomina hyhnda) 

Comments This is a common fault among names which have been 
apphed m bacteriology Among such may be noted Aceiobacter, Caseo- 
bactenum, Coccobaallus 

VI. Botanists constructmg names for subgenera or sections, will do well to at- 
tend to the precedmg recommendations and also to the followmg 

a. Give, where possible, to the prmcipal division of a genus, a name which, 
by some modification or addition, calls the genus to mmd (for instance, Eu placed 
at the beginning of the name, when it is of Greek origm, -astrum, ~ella at the end 
of the name, when Latm, or any other modification consistent with the grammar 
and usages of the Latin language) 

b. Avoid calling a subgenus or a section by the name of the genus to which it 
belongs, with the final -oides or -opsxs, on the contrary reserve this endmg for a 
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section which resembles another genus, by adding in that case -oides or -cpsts to 
the name of that other genus, if it is of Greek origin, to form the name of the 
section 

c Avoid takmg as the name of a subgenus or section a name which is already 
m use as such in another genus, or which is the name of an admitted genus 

Comment It may be noted that m zoology identical rules are used 
for the formation of genera and subgenera, because the subgenus of 
today maybe the genus of tomorrow and, from the standpomt of nomen- 
clature, both generic and subgeneric names have the same status 
Unfortunately, perhaps, botanists have not seen fit to take this step 

Recommendation VII. When it is required to express a subgenerj c or sectional 
name together with the name of the genus and the name of the species, the name 
of the section is put between the others in a parenthesis E g , Astragalus 
(Cyclogloths) contortupkcatus 

Subsection 4 Names of species and of subdivisions of species 

Article 26 All species, even those that singly constitute a genus, are desig- 
nated by the name of the genus to which they belong followed by a name (or 
epithet) termed specific, usually of the nature of an adjective (forming a combina- 
tion of two names, a binomial, or binary name) 

Recommendations VIII The specific name should, in general, give some 
indication of the appearance, the characters, the origin, the history or the proper- 
ties of the species If taken from the name of a person, it usually recalls the 
name of the one who discovered or described it, or was in some way concerned 
with it 

Comment Apparently this lecommendation is sometimes taken to 
indicate that the specific name should constitute an adequate diagnosis 
of the organism m question 

IX. Names of men and women and also names of countries and localities used 
as specific names, may be substantives in the genitive {Clustij saharae) or adjec- 
tives {ChmanuSy dahurtcus) It will be well, in the future, to avoid the use of the 
genitive and the adjectival form of the same name to designate two different 
species of the same genus, for example Lysxmachia Hemsleyana Maxim (1891), 
and L Hemsleyi Franch (1895) 

X. Specific names begin with a small letter except those which are taken from 
names of persons (substantives or adjectives) or those which are taken from 
generic names (substantives or adjectives) 

XI. When a specific name is taken from the name of a man, it is formed in the 
followmg way 

a. When the name ends m a vowel, the letter t is added (thus Glaziom from 
Glaziou, Bureaux from Bureau) j except when the name ends in a, when e is added 
(thus Balansae from Balansa) 



GENERAL SYSTEMATIC BACTERIOLOGY 


127 


b WLen the name ends in a consonant, the letters it are added (thus MagnttHt 
from Magntts Ramondtt from Eamond)^ except when the word ends in er when i 
is added (ex Kernen, from Kerner) 

c Syllables which are not modified by these endmgs retam their original spell- 
ing, even m the case of the consonants k and w or groupmgs of vowels which are 
not used in classic Latm Letters foreign to the Latm of botanists should be 
transcribed, and diacritic signs suppressed The German a, 6, u, become ae, oe, 
ue, the French 6, h and ^ become, in general, e 

d. When specific names taken from the name of a person have an adjectival 
form a similar plan is adopted (Geramum Robernanumy Carex E alter anay Ranun- 
culus BureauanuSy etc ) 

XII The same applies to the names of women These are written m the 
femmme when they have a substantival form 

Example Cypnpedtum HookeraCy Rosa BeainaSy Scabtosa Olgae, Ompkalodes 
Lucihae. 

Xni In the formation of specific names composed of two or several roots and 
taken from Latm or Greek, the vowel placed between the two roots becomes a 
connecting vowel, m Latm i, in Greek o, thus we write menthifolia, salvtifoha, not 
menthaefohaj salvtaefoha When the second root begins with a vowel and 
euphony demands, the connecting vowel is eliminated (e g , calliantkay lepidan- 
tha) The connecting ae is legitimate only when et 3 anology demands (e g , 
caricaeformts from Canca, may be retained along with canctformts from Carex) 

XIV In formmg specific names, botanists will do well to note the following 
recommendations 

a Avoid very long names and those which are difficult to pronounce 

Comments A few specific names which have been apphed to bacteiia 
seem to transcend good usage, but this of course does not mvahdate them 
Among such long specific names which have been applied may be noted 
the followmg sacchardbutyricus, hemtnecrobiophiluSy dipJithenae-colum- 
borumj nridi-pallescensy endoparagoaicumy melanoglassophorus 

b Avoid names which express a character common to all or nearly all the 
species of a genus 

Comment Among such names are the followmg Streptococcus 
sphericus and Albococcus albus. These names are, of course, vahd 

c Avoid names taken from little known or very restricted localities, unless 
the species be very local 

Comment Azotobacter mnelandii named after a locality m 
Jersey is scarcely m conformity with this recommendation, but is of 
course, not invalidated by this fact. 

d. Avoid, m the same genus, names which are very much alike, especially 
those which differ only m their last letters 
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^dopt ■uiipu.blisli6<i iiani6S found, in travollors^ notos &nd liorbnridi, Sittribut"* 
Tng tbem to tbe authors concerncdj only wbsn those concerned have approved the 
publication 

f * Avoid names which have been used before m the genus, or in any closely 
allied genus, and which have lapsed into synonymy (homonyms). 

Comment The Zoological Code reads* specific name is to be 
rejected as a homonym when it has previously been used for some other 
species of the same genus This recommendation should as far as 
practicable be given the force of a rule 

g. Do not name a species after a person who has neither discovered, nor 
described, nor figured, nor in any way studied it 

h« Avoid specific names formed of two words 

Comment Bacillus acidi lactici is probably valid inasmuch as the 
specific name refers to a smgle concept, but it is not a form to pattern 
after This, of course, does not vahdate such a name as Bactllus coh 
communis j which is a trmomial 

Article 27 Two species of the same genus cannot bear the same specific name, 
but the same specific name may be given in several genera 

Example Arahis spathulata DC and Lepidium spathulatum Phil are valid as 
two names of Crucifers, but Arcd>is spathulata Nutt in Torr and Gray cannot be 
mamtamed, on account of the existence of Arahis spathulata DC , a name previ- 
ously given to another valid species of Arahis 

Article 28 Names of subspecies and varieties are formed like specific names 
and follow them in order, beginning with those of the highest rank The same 
holds for subvarieties, forms, and slight or transient modifications of wild plants 
which receive a name or numbers or letters to facilitate their arrangement Use 
of a bmary nomenclature for subdivisions of species is not admissible 

Examples Andropogon ternatus subsp macrothnx (not Andropogon macro- 
tkrix or Andropogon ternatus subsp A macrothnx ) , Herniaria hirsuta var diandra 
(not Herniaria diandra or Herniaria hirsuta var H diandra) , forma nanus, forma 
maculatum 

Recommendation. XV. Recommendations made for specific names apply 
equally to names of subdivisions of species These agree with the generic name 
when they have an adjectival form {Thymus Serpyllum var angustifolius, Ranun- 
culus acns subsp Fnesianus) 

Special forms are named by preference by means of the names of the host 
species In makmg such names one may employ double names Examples 
Puccinia Hieraai f sp villosi, Pucciniastrum Epilohii f sp Ahieti-Chamaeneni 

Article 29 Two subspecies of the same species cannot have the same name 
A given name can only be used once for a variety of a given species, even when 
dealing with varieties which are classed under different subspecies The same 
holds for subvarieties and forms 

On the other hand the same name may be employed for subdivisions of different 
species, and the subdivisions of any one species may bear the same name as other 
species 
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Examples: The following are admissible: Rosa Jundzillii var. leioclada and 
Rosa glutinosa var. leioclada ; Viola tricolor var. Mrfa, in spite of the existence 
already of a diffeient species named Viola hirta. The following are incorrect: 
Erysimum hieradifolium subsp. sirictum var. longisiliquum and E, hieraciifolium 
subsp. yannonicum var. longisiliquum — a form of nomenclature which allows two 
varieties bearing the same name in the same species. 

Recommendation. XVI. Botanists are recommended to use as little as possible 
the privilege granted in the second part of article 29, in order to avoid confusion 
and mistakes and also to reduce to a minimum the necessary changes of name when 
the subdivisions of species are raised to specific rank or vice versa. 

Article 30. Forms and half-breeds among cultivated plants should receive 
fancy names, in common language, as different as possible from the Latin names of 
the species or varieties. When they can be traced back to a species, a subspecies 
or a botanical variety this is indicated by a succession of names. 

Example: Pelargonium zonale Mrs. Pollock. 

Subsection 5. Names of hybrids and half-breeds (mules) 

This subsection contains four Articles and one Recommendation. 
It is not included here as it deals with problems which are not met in 
bacterial nomenclature. 

Section 4- The publication of names and of the date of each name or comr 

bination of names 

Article 35. Publication is effected by the sale or public distribution of printed 
matter or indelible autographs. 

Communication of new names at a public meeting, or the placing of names in 
collections or gardens open to the public, do not constitute publication. 

Examples: Effective publication without printed matter: Salvia oxyodon 
Webb and Heldr. was published in July, 1850, in an autograph catalogue and put 
on sale (Webb and Heldreich, Catalogus plantarum hispanicarum^ etc., ah. A. 
Blanco lectarum, Parisiis, Jul., 1850, in folio). — ^Non-effective publication at a 
public meeting: Cusson announced his establishment of the genus Physospermum 
in a memoir read at the Soci4t4 des Sciences des Montpellier in 1773, and later in 
1782 or 1783 at the Soci6t4 de M^decine de Paris, but its effective publication 
dates from 1787, in the Mdmoires de la Soc, Roy, de M4decine de Paris, vol, V, 
l'« partie. 

Comment. The statement that the communication of new names at 
a public meeting does not constitute valid publication, is of particular 
interest to bacteriologists. Priority is always determined from date 
of publication and not from date of presentation. A committee 
appointed by the Society of American Bacteriologists on the classifica- 
tion of bacteria at a meeting of the society recommended the use of 
the generic name Erwinia to include certain bacteria producing 
diseases of plants. This did not constitute valid nublication. 
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Article 36. On and after January 1, 1908, the publication of names of new 
groups of Imng plants will be valid only when they are accompanied by a Latin 
diagnosis On and after January 1, 1912, the names of new groups of fossil plants 
will not be considered valid unless accompanied by a Latin diagnosis and by 
illustrations or figures showmg the essential characteristics 

Comment Bacteriologists m general have never subscribed to this 
rule It IS unusual to find modern bacteriologists givmg Latm descrip- 
tion to new species, m fact the rule may be said to be quite commonly 
Ignored by botanists The committee on classification of the Society 
of American Bacteriologists has recommended that bacteriologists 
follow the International Botanical Code m the nomenclature of bacteria 
with the exception of article 36 

Article 37 A species or a subdivision of a species, announced in a work, with 
a complete specific or varietal name, but without diagnosis or reference to a 
former description under another name, is not valid Citation m synonymy or 
incidental mention of a name is not effective publication, and the same applies 
to the mention of name on a ticket issued with a dried plant without printed or 
autographed diagnosis 

Plates accompanied with analyses are equivalent to a description, but this 
applies only to plates published before January 1, 1908 

Article 38 A genus or any other group of higher rank than a species, named or 
announced without being characterized conformably to article 37 cannot be 
regarded as effectively published {nomen nvdum) The mere indication of species 
as belonging to a new genus or of genera as belonging to a higher group, does not 
allow us to accept the genus or group in question as characteiized and effectively 
published An exception is made in the case of the generic names mentioned by 
Linnaeus in the S'pec'ies Plantarum ed 1 , 1753, names which we associate with the 
descriptions m the Genera Plantarum ed 6 , 1754 (see article 19) 

Article 39 The date of a name or of a combination of names is that of their 
effective publication In the absence of proof to the contrary, the date placed 
on the work containing the name or combination of names is regarded as correct 
On and after January 1, 1908, the date of publication of the Latin diagnosis only 
can be taken into account in questions of priority 

Recommendations Botanists will do well, in publishing, to conform to the 
following recommendations 

XVni Not to publish a name without clearly indicating whether it is the name 
of a family or a tribe, a genus or a section, a species or a variety, briefly, without 
expressmg an opmion on the nature of the group to which they give the name 
When names of new groups are published the author should designate the sub- 
division which he considers as the type for the nomenclature of the group, he 
should indicate the generic type in a family, the species type in a genus, the sub- 
species or variety type in a species This precaution will prevent difificulties in 
nomenclature if it should become necessary later to dissociate such groups 
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Comment The Zoological Code not only recommends that specific 
types for genera and subgenera should be designated, but requires that 
the names of families and orders should be derived from the names of 
the type genera and type families respectively. This rule would be of 
assistance in botany and m bacteriology 

Recommendation. XIX To avoid publishing or mentioning in their publica- 
tions unpublished names which they do not accept, especially if the person respon- 
sible for these names have not formally authorized their publication (see Rec 
XIV, e) 

Recommendation XX When publishmg new names m works written m a 
modern language (floras, catalogues, etc ) to publish simultaneously the Latm 
diagnoses and in paleobotany the figures which will make the names valid from 
the point of view of scientific nomenclature 

In view of the particular difficulties mdicated m the identification of fossil 
plants, in addition to the Latm diagnosis, there should be mciuded a detailed 
description in French, German or Italian 

When new groups of the lower Cryptogames especially the fungi or other micro- 
scopic plants are described, the description should be accompanied with a figure or 
figures of these plants with the microscopic details which will aid in their 
identification 

The description of a parasitic plant should always be followed by a designation 
of the host, particularly m the parasitic fungi The hosts should be designated 
by their scientific Latm names and not by vernacular names in a modern language 
for these frequently have more than one meaning 

Recommendation XXI To give the etymology of new generic names and also 
of specific names when the meaning of the latter is not obvious 

XXII To indicate precisely the date of publication of their works and that of 
the placing on sale or the distribution of named and numbered plants when these 
are accompanied by printed diagnoses In the case of a work appearing m parts, 
the last published sheet of a volume should indicate the precise dates at which 
the different fascicles or parts of the volume were published as weU as the number 
of pages in each 

XXTTI When works are published in periodicals to require the editor to indi- 
cate on the separate copies the date (year and month) of publication and also the 
title of the periodical from which the work is extracted 

XXTV. Separate copies should always bear the pagination of the periodical 
of which they form a part, if desired they may also bear a separate pagination 

Section 5 On the 'precision to be given to names by the citation of the 
author who first published them 

Article 40 For the mdication of the name or names of a group to be accurate 
and complete, and m order that the date may be readily verified, it is necessary 
to quote the author who first published the name or combination of names m 
question 

Examples Simarvbaceae Lmdley, Simarxiba Aublet, Simaruba laens Gnse- 
bach, Stmarvha amara Aublet var. opaca Engler 
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Comment It is evident from the readmg of this rule that the author 
of the name is frequently not the mdividual who first described the 
organism. The name of the author is not quoted following the species 
in order to designate the discoverer of the organism, or even one neces- 
sarily who has studied it in detail, but merely to show who first used the 
particular combmation of letters or words constitutmg the name under 
consideration Any other procedure would be making the discoverer 
of an organism lesponsible for a name with which he has never had 
anythmg to do As stated by Stiles (1905, p 21) ^This pomt of view 
lays stress upon holdmg an author responsible for the names he pub- 
hshes, rather than upon ^giving him credit’ for these names. The 
chief idea we have m citmg the author of a name is to aid m tracing it ” 
For example, one of the cocci associated with pus production was first 
adequately studied by Rosenbach and named by him Staphylococcus 
albus Later it was renamed Albococcus albus by Wmslow and Rogers 
Certamly Rosenbach is no way responsible for the lattei generic name 
Welch discovered an organism which produced edema m man He did 
not give it a name Later the organism was termed Bacillus Welchiz 
We certainly could not write Bacillus Welchii Welch without givmg the 
impression that Welch had named an organism after himself 

Article 41, An alteration of the constituent characters or of the circumscrip- 
tion of a group does not warrant the quotation of another author than the one who 
first published the name or combination of names 

When the changes have been considerable, the words mutatis charact , or pro 
parte, or excl gen , excl sp , excl var , or some other abridged indication, are 
added after the citation of the original author, according to the nature of the 
changes that have been made, and of the group in question 

Examples Phyllanthus L em (emendavit) Mull Arg , Myosohs L pro parte, 
R. Br , Glohularza cordtfoha L excl var , etc 

Comment The generic name Bacterium was first used by Ehren- 
berg m 1828 His definition was somewhat modified by Dujardm m 
1841. It was agam modified by Cohn m 1872 and by Migula in 1894 
The name should always be written therefore. Bacterium Ehrenberg 
This does not mdicate that we accept Ehrenberg’s diagnosis of the 
genus but merely that he first used this particular designation 

Article 42. When a manuscript name has been published and referred to its 
author, the name of the person who published it should be appended to the cita- 
tion The same rule should be followed for names of garden origin when they 
are cited as '^Hort 

Article 43 When, in a genus, a name is applied to a group which is moved mto 
another group where it retains the same rank, or to a group which becomes of 
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higher or lower rank than before, the change is equivalent to the creation of a new 
group and the author who has affected the change is the one to be quoted The 
original author can be cited only in parenthesis 

Examples Cheiranthus insits L when moved mto the genus Matthiola becomes 
Matthiola insits R Br , or Maithiola tnst^s (L ) R. Br —Medicago polymorpha L 
var orbicularis L when raised to the rank of a species becomes Medicago orbicu- 
laris All or Medicago orbiculans (L ) AU 

Comment The corresponding zoological rule requires that the origi- 
nal author shall be cited in parenthesis instead of leaving it optional as 
in the above article 

Recommendation. XXV. Author’s names put after names of plants are abbre- 
viated, unless they are very short. 

Section 6 On names that are to be retained when a group is divided, 
remodelled, transferred, or moved from one rank to another, or when two 
groups of the same rank are united, or when they concern groups possess^ 
mg a pleomorphic cycle 

Article 44. A change of characters, or a revision which involves the exclusion 
of certam elements of a group or the addition of new elements, does not warrant 
a change in the name or names of a group, except m cases provided for in article 51 
Examples The genus as revised by R Brown differs from the original 

genus of Linnaeus, but the name has not been changed, nor is any change allow- 
able Various authors have united with Centaur ea Jacea L one or two species 
which Linnaeus had kept distinct, the group thus constituted must be called 
Centaurea Jacea 1, (sensuBmpl) oi Centaur ea Jacea la (em Visiam, em Godron, 
etc ) , the creation of a new name such as Centaurea vulgaris Godr is superfluous 
Article 45 When a genus is divided mto two or more genera, the name must 
be kept and given to one of the principal di\ isions If the genus contains a section 
or some other division vrhich, judging by its name or its species, is the type or the 
origin of the group, the name is reserved for that part of it If there is no such 
section or subdivision, but one of the parts detached contains a great many more 
species than the others, the name is reserved for that part of it 

Examples The genus Hehanthemum contained according to Dunal (in DC 
Prodr I 266-284), 412 well-knoTv n speCiCS distributed in mne sections , several 
of these sections have since been raised to generic rank i Fumana Spacb T aber- 
aria Spacb) but the name Hehanthemum has been kept for the divisions 
grouped round the section Euhehantkemum The genus Coniohulus L em 
Jacq was divided into two by Robert Brown in ISIO {Prodr fl Nov Boll , 
p 482-484), who gave the name Calystegia to one of the genera which at the 
time contained only four species and reserved the name Convolvulus for the 
other genus which contained a much larger number of species In the same 
way Salisbury (in Trans Linn Soc VI, 317, 1802) in separating Erica vul- 
garis L fiom the genus Erica, under the name Calluna, kept the name Enca 
for the large number of species left 
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Comment Winslow and Eogers m 1905 divided the genus Staphy- 
lococais of Rosenbach into two genera Aurococcus and Albococcus, the 
name Staphylococcus should have been retamed for one of these groups 

Article 46. When two or more groups of the same nature are united, the 
name of the oldest is retained If the names are of the same date, the author 
chooses and his choice cannot be modified by subsequent authors 

Examples Hooker f and Thomson (FI Ind p 67, 1855) united the genera 
Wormia Rottb and Capelha B1 , they gave the name Wormia to the genus thus 
formed because the last name dates from 1783 while Capelha dates from 1825— 
In case of union of the two genera Cardamine and Denial la, which were founded 
at the same time by Linnaeus (Sp PI ed 1, p 653 and 654, 1753, Gen PI ed 
5, n 726, 727) the collective genus must be called Cardamine because that name 
was chosen by Crantz (Class Cructf , p 126, 1769), who was the first to sug- 
gest the union 

Recommendations XXVI Authors who have to choose between two 
generic names should note the following leoommendations 

1 Of two names of the same date to prefer the one which was first accom- 
panied by the description of a species 

2. Of two names of the same date, both accompanied by descriptions of species, 
to prefer the one, which, when the author made his choice, included the larger 
number of species 

3 In cases of equality from these various points of view to prefer the more 
correct and appropriate name 

XXVII When several genera are united as subgenera or sections under one 
generic name, that subdivision which was first distinguished or described may 
retain its name (ex Sax'ifraga aspera subsp aspeia) or bear a prefix (Alchemilla 
alpina subsp eualpina) or be designated by some customary title (normahs, 
genmmts, typicus, onginariuSj v€7USj vendicus etc ) These prefixes or terms 
lapse when the subdivisions are raised to specific rank 

Article 47 When a species or subdivision of a species is divided into two or 
more groups of the same nature, if one of the two forms was distinguished or de- 
scribed earlier than the other, the name is letained for that form 

Article 48 When a subgenus or section or species is moved into another 
genus, when a variety or other division of a species is moved into another species, 
retaining there the same rank, the original name of the subgenus or section, the 
first specific epithet, or the original name of the division of the species must be 
retained or must be reestablished, unless, in the new position there exists one of 
the obstacles indicated in the articles of section 7 

Article 49 When a tribe becomes a family, a subgenus or a section becomes a 
genus, a subdivision of a species becomes a species, or the reverse of these 
changes takes place, and speaking generally when a group changes its rank, 
the earliest name (or combination of names) received by the group in its new 
position must be regarded as valid, if it is m conformity with the rules, unless 
there exist any of the obstacles indicated in the articles of section 7 

Article 49a. Fungi having a pleomorphic evolutionary cycle in different suc- 
cessive states of the same species carry only a single generic and specific name 
(bindme), the oldest which has been given beginning with Persoon (Synopsis) 
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or Fries (Systema), to the state containing the form which is generally regarded 
as being perfect, on condition that m other respects it conforms to the rules 
The ascus stage is considered the perfect state m the Ascomycetes^ the basidia 
as the stage m the BcmdiomyceteSj the teleutospore or its equivalent in the 
Uredinales, and the spore m the Ustilaginales 
Generic and specific names given to other stages possess only a temporary value 
They are not to be used to replace a generic name already existmg and applied to 
one or more species, any one of which contains the form termed perfect 

The nomenclature of fungi with an evolutionary cycle, but not pleomorphic 
follows the ordmary rules of nomenclature 

Recommendations. XXiX 1® When a sub-tribe becomes a tribe, when a 
tribe becomes a subfamily, when a subfamily becomes a family, etc , or when the 
inverse changes occur, do not alter the root of a name but only the termination 
(-mae, -eae, -oideae, -ineae, -ales, etc ), unless in the new position, one of the 
obstacles indicated m the articles of section 7, supervenes, or the new designation 
becomes a source of error, or there is some other serious reason against it 

2® When a section or a subgenus becomes a genus, or the mverse changes take 
place, retam the old names, unless this results m two genera of plants havmg the 
same name, or the existence of two subdivisions of the same name m the same 
genus, or one of the obstacles mdicated in the articles of section 7 supervenes 
3® When a subdivision of a species becomes a species or the inverse change 
occurs, retam the origmal epithets, unless this results m two species bearmg the 
same name m the same genus, or two subdivisions bearing the same name in the 
same species, or unless any of the obstacles indicated m section 7 supervenes 

Section 7 On names that are to be rejected, changed or modified 

Article 50 No one is authorized to reject change or modif\ a name (or com- 
bination of names) because it is badly chosen, or disagreeable, or another is pref- 
erable or better known, or because of the existence of an earlier homonym which 
IS umxersally regarded as non-\alid, or for anx other motue either contestable or 
of little import (See also art 57 » 

Recommendations See on the subject of homonyms recommendation*^ Vb 
and XIY ^ hich suggest that cases of this kind should be ax oided for the future 

Comment A lai ge pi opoi tion of the names w hich have been suggested 
for geneia and species of bacteria must be rejected because of violation 
of this article Orla-Jensen (1909) for example, created a laige number 
of new genera, m order to make them conform to his ideas of fitness 
Where such names are apphed to gioups which have had no previous 
generic designation they are, of course, valid, but he was not justified 
m substitutmg names w^hich he preferred foi old and valid designations 
The expression “because of the existence of an earher homonym which 
is universally regarded as non-valid” is one which permits of a variety 
of mterpretations The zoologists msist upon the rejection of any name 
which is a homonym of an earher term In this respect the two codes 
are at variance. 
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Article 51 Every one should refuse to admit a name xn the following cases 

1. When the name is applied m the plant kingdom to a group which has an 
earlier valid name 

2. When it duplicates the name of a class, order, family or genus, or a sub- 
division or species of the same genus, or a subdivision of the same species 

3. When it is based on a monstrosity 

4 When the group which it designates embraces elements altogether incoher- 
ent, or when it becomes a permanent source of confusion or error 

5, When it is contrary to the rules of sections 4 and 6 

Comments 1 The generic name Pneumococcus of Schmidlechner 
(1905) IS an mvalid synonym because of the oldei name Diplococcus 
given to the same group by Weichselbaum (1886) 

2 The generic name Myxococcus of Gonnermann (1907) duplicates 
the name of an entirely different group termed Myxococcus by Thaxter 
(1892) 

4 Much difficulty is found m bacteiiology in determmmg the proper 
designation for some of the older species of bacteiia because of the fact 
that some of the older authors were dealing with mixed or impure 
cultures 

Article S3 When a subgenus, a section or a subsection, passes as such into 
another genus, the name must be changed if there is already in that genus a valid 
group of the same rank, under the same name 

When a species js moved from one genus into another, its specific epithet must 
be changed if it is already borne by a valid species of the genus Similarly when 
a subspecies, a variety, or some other subdivision of a species is placed under 
another species, its name must be changed if borne already by a valid form of 
like rank m that species 

Article 54 Names of genera must be rejected in the following special cases 

1 When they coincide with technical term currently employed in morphology 
unless they are accompanied by specific names 

2 When they express uninomial nomenclature 

4 When they are formed of two woids, unless these two words were from the 
first united or joined by a hyphen 

Examples 1® Generic names such as Lignum, Radix, Svma, etc , would not 
now be admissible, on the other hand a generic name like Tuher should not be 
rejected when it has been published with specific names {Tuher cihanum, etc ) — 
2® Ehrhart {Phytophylacium (1780)) and B&itrage (IV, 145-150) made use of a 
uninonoial nomenclature for species known at that time under binary names 
{Phaeocephalum, Leptostachys, etc ) These names, which resemble generic 
names, must not be confused with such and are to be rejected, unless a subse- 
quent author has given them the value of a generic name for example Baeothryon, 
a uninomial expression of Ehrhart^ s has been applied to a genus characterized by 
A Dietrich Spec PI II, 89 (1833) — ^Names like Quisquahs (a single word from 
the first), Sehastiano-Schauena and Neves- Aimondia will stand. 



GEN:BHAIi SYSTEMATIC BACTERIOLOGY 


Article 55* Specific names must also be rejected m tbe folic 
cases 

1*^. When they are ordinals serving for purpose of enumeration 

2®, When they merely repeat the generic name 

Examples Boletus vicesimus sextus, Agancus ociogestmus nonus 2^. 
Ltnana I/tnana, Raphamstrum Raphamstrum, etc 

Ccmmmts. 1 Many bacterial species have been named by the use 
of numbers or letters Where these can be clearly differentiated, new 
specific names must be given 

2 This rule in the botamcal code is contrary to that m the Zoologi- 
cal Code Names such as Apu apzs maybe used in zoological hterature, 
but not m botany, hence not in bacteriology A vanetal name may be 
the same as its species but the species name must be different from its 
genus In zoology on the other hand, variety, genus and species may 
aU have the same name 

Article 56. In the cases foreseen m articles 51 to 56, the name to be rejected 
or changed is replaced by the oldest valid name in the group in question, and in 
default of such a one a new name (a new bmomial) must be made 

By a valid name is meant a name or more particularly a combination of names 
created in conformity with the whole of the rules of nomenclature The author 
of a new combmation ought to borrow the specific epithet of an old non-vahd 
bmomial, or employ a new name 

Article 57 The original spelling of a name must be retained, except in case 
of a typographic or orthographic error When the difference between two names, 
especially two generic names, lies in the termination these names are to be 
regarded as distinct e\en though differing by one letter only 

Examples Rubia and Rubus, Monochaete and Monochaetum, Pepoma and 
Pepomum, Iria and Ins 

Recommendations XXX The hberty of making orthographic corrections 
must be used with reserve, especially if the change effects the first syllable, and 
above all the first letter of a name 

XXXI IMany names differ by a single letter without risk of confusion (ex 
Durmllea and Urnllea) In cases where a close approach to identity is a source 
of error (ex Astrostemma and Asterostemma in one and the same family, Asclepi- 
adaceaej Pleunpe*alam and Pleuropetalum in Orchidaceae) only one, the older, of 
the names should be kept, m accordance with article 51, 4° 

Chapter IV. Modification of the rules of botamcal nomenclature 

Article 58 The rules of botanical nomenclature can only be modified by com- 
petent persons at an International Congress convened for the express purpose 

C. THE INTERNATIONAL RULES OF ZOOLOGICAL NOMENCLATURE 

Although the bacteria are plants, and the bactenologist is for the 
most part dealmg with bacteria, it must be recognized that the bacteria 
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mtergrade with the protozoa. The bacteriologist must frequently 
deal also with problems m the nomenclature of protozoa, or even of 
higher animals He is therefore vitally mterested m the rules used by 
the zoologist m his systematic nomenclature 

In many respects the zoological rules are more explicit than those of 
the botanist They constitute primarily a type basis code To many 
bacteriologists this appears to be highly desirable m the field of bac- 
tenology While the Zoological Code therefore cannot govern bacterial 
nomenclature, nevertheless an understanding of its rules and recommen- 
dations would be of great value m determmmg good usage on pomts 
not covered m the Botanical Code. 

The code given below is that adopted by the Ninth International 
Zoological Congress at Monaco, 1913 

Article 1. Zoological nomenclature is independent of botanical nomenclature 
in the sense that the name of an animal is not to be rejected simply because it is 
identical with the name of a plant If, however, an organism is transferred from 
the vegetable to the animal kingdom its botanical names are to be accepted m 
zoological nomenclature with their origmal botanical status, and if an organism 
IS transferred from the animal to the vegetable kingdom its names retain their 
zoological status 

Recommendation It is well to avoid mtroducmg into zoology as generic names 
such names as are in use in botany 

Article 2 The scientific designation of animals is unmominal for subgenera 
and all higher groups, binominal for species, and trmominal for subspecies 

Article 3 The scientific names of animals must be words which are either Latin 
or Latinized, or considered and treated as such in case they are not of 
classic origin 


Family and subfamily names 

Article 4 The name of a family is formed by adding the ending tdae^ the name 
of a subfamily by adding tnae to the stem of the name of its type genus 

Article 5 The name of a family or subfamily is to be changed when its type 
genus IS changed 


Generic and subgeneric names 

Article 6. Generic and subgeneric names are subject to the same rules and 
recommendations, and from a nomenclatural standpoint they are coordinate, that 
IS, they are of the same value 

Article 7 A generic name becomes a subgeneric name, when the genus so 
named becomes a subgenus, and vice versa 

Article 8 A generic name must consist of a single word, simple or compound, 
written with an mitial capital letter, and employed as a substantive in the nomi- 
native singular Examples C7ems, Porca^ Ceratodus, Hymenolepis, 
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Recommendation. Certain biological groups which have been propose^ 
tinctly as collective groups, not as systematic units, may be treated for conveni- 
ence as if they were genera, but they require no type species. Examples Ago- 
modistomum, Amphistomulum, Agamofilana, Agamomermis, Sparganum 
Recommendations The following words may be taken as generic names 
a Greek substantives, for which the rules of Latm transcription (translitera- 
tion (see Appendix F)) should be followed Examples Ancgliis, Amphibola 
Aplysia, Pompholyx, Physa, Cyhchna 

b. Compound Greek words, m which the attributive should precede the 
prmcipal word. Examples Stenogyra^ PleurdbrachuSi Tylodina, Cyclostomumj 
SarcocystiSj Pelodytesj Hydrophilus, Rhizobim. 

This does not, however, exclude words formed on the model of Hippopotamus, 
namely, words m which the attributive follows the prmcipal word Examples 
PhilydriLS, Btorhiza 

c Latin substantives Examples Ancilla, Auricula, Dohum, Harpa, Oliva 
Adjectives {Prasina), past participles (Products) are not recommended 
d Compound Latin words Examples Stiliger, Dolabnfer, Semifusus 
e Greek or Latm derivatives expressing diminution, comparison, resemblance, 
or possession Examples Dolium, Doliolum, Strongylus, Emtrongylus, Limax, 
Limacella, Limacia, Limacina, Limacite^, Limacula, Lingula, LinguLlella, 
Lingulepis, Linguhna, Lingulops, Lingulopsis, Neomema, Proneomema, Buteo, 
Arckibuteo, Gordius, Paragordius, Polygordius 

f Mythological or heroic names Examples Osins, Venus, Brisinga, Vel- 
leda, Crimora If not Latm, these should be given a Latm termination (Aegirus, 
Gdndulia) 

g Proper names used by the ancients Examples Cleopatra, Belibonus, 
Melania 

h Modern patronjTnics, to which is added an ending to denote dedication 
a Names terminating with a consonant taking the ending iits, la, or lum 
Examples Stelybius, Lamarclia, Kollikena, Mullciia, Sialia, Kryeria, lhanena 
jS Names terminating '^vith the \owels e, i, o u, or y take the ending us, a or 
urn Examples Blainvillea, Wyinllea, Cavohna Fatioa, Bernaya, Quoya, 
Schulzea 

y Names terminating With a take the ending 2a Example Danaia 
5 In generic names formed from patronymics, the particles are omitted if not 
coalesced with the name, but the articles are retained Examples Blainvillea, 
Benedenia, Chiajea, Lacepedea, Dumerilia 

€ With patronymics consisting of two woids, only one of these is used m the 
formation of a generic name Examples Selysius, Targionia Edwardsia, 
Duthiersia 

^ The use of proper names in the formation of compound generic names is ob- 
jectionable Examples Eugrimmia, Buchiceras, Heromorpha, Mobiusispongia 
1 Names of ships which should be treated the same as mythological 
names (Vega) or as modern patronymics Examples Blakea, Hirondellea, 
Challengena 

3 Barbarous names, that is, words of nonclassic origin Examples Vanikoro, 
Chilosa Such words may receive a Latm termination Examples Yetus, 
Fossarus 
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k Words formed by an arbitrary combmation of letters Examples Neda^ 
Clancvlm, Sahfaj Tonx 

1. Names formed by anagram Examples Dacelo, Verlusta f Ltnospa 

Article 9 If a genus is divided mto subgenera, the name of the typical sub- 
genus must be the same as the name of the genus (see Ait 25) 

Article 10. When it is desired to cite the name of a subgenus, this name is to 
be placed m parentheses between the generic and the specific names Examples 
Vanessa {Fyrameis) cardm 

Specific and subspecific names 

Article 11 Specific and subspecific names are subject to the same rules and 
recommendations, and from a nomenclatural standpoint they are coordinate, 
that is, they are of the same value 

Article 12 A specific name becomes a subspecific name when the species so 
named becomes a subspecies, and nee versa 

Article 13 While specific substantive names derived from names of persons 
may be written with a capital initial letter, all other specific names are to be 
written with a small initial letter Examples Rhzzostojna Cuvien or Rh cuvi~ 
m, FrancoUnns Lucam, or F Hcam, Hypoderma Diana or H diana, Laophonte 
Mohammed or L mohammed, Oestrus ovis, Corvus corax 

Article 14 Specific names are 

a. Adjectives, which must agree grammatically with the generic name 
Example Fehs marmoraia 

b. Substantives in the nommative in apposition with the generic name Ex- 
ample Fehs leo 

c Substantives m the genitive Examples Rosae, stunoms, antillarumj 
galliae^ sancH^pauhj sanctae-helenae 

If the name is given as a dedication to one or several persons, the genitive is 
formed m accordance with the rules of Latin declination in case the name was 
•employed and declined in Latin Examples Plimi, AristotehSj Vic tons ^ 
Antomij Bhsahethae, Petn ('gi\en name) 

If the name is a modern patronymic, the genitive is always formed by adding, 
to the exact and complete name, an i if the person is a man, or an ae il the person 
is a woman, even if the name has a Latin form, it is placed in the plural if the 
dedication involves several persons of the same name Examples Cumei, 
Mdbiusif Nunezij Menanae, Sarasmorum, Bovi (not Bovis), Satmom (not 
Balmonis) 

Recommendation The best specific name is a Latin adj ective, short, euphonic, 
and of easy pronunciation Latinized Greek words or barbarous words may, 
however, be used Examples gymnocephalus, echinococcus, siczac, aguti, hoacih, 
uruhitinga 

It is well to avoid the introduction of the names typicus and typiLs as new names 
for species or subspecies, smee these names are always liable to result in later 
confusion 

Article 15 The use of compound proper names indicating dedication, or of 
compound words indicating a comparison with a simple object does not form an 
exception to Article 2 In these cases the two words composing the specific name 
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are written as one word with or without the hyphen Examples SaTictae-^ 
CcUhannae or sanctacathertnaej jan-wayem, or janmayem, cormtr-pastorts or 
cornupastonsj cor-angmnum or corangmnum, cedo-nulh or cedonulh 
Expressions like rudis plam^sque are not admissible as specific names 
Article 16. Geographic names are to be given as substantives m the genitive, 
or are to be placed in an adjectival form Examples sancti-pauVi, sanetae~ 
helenae^ edwardiensis, diemenemiSj magellaniciLSj hurdtgalensis, mndohonensis 
Recommendation Geographic names used by the Romans or by Latin writers 
of the middle ages are to be adopted m preference to more recent forms Words 
like hordeausiacus and mennensis are poor, but are not to be rejected on this 
account 

Article 17. If it is desired to cite the subspecific name, such name is written 
immediately following the specific name, without the mterposition of any mark 
of punctuation Example Rana esculenta marmorata Hallo we 11, butnotRana 
esculenta {marmorata) or Rana marmorata Hallowell 

Article 18. The notation of hybrids may be given m several ways, m all cases 
the name of the male parent precedes that of the female parent, with or with- 
out the sexual signs 

a The names of the two parents are united by the sign of multiplication (X) 
b Hybrids may also be cited in the form of a fraction, the male parent forming 

, , , ^ ^ , Capra hxrcus 

the numerator and the female parent the denominator Example — r 

Ons ames 

This second method is in so far preferable that it permits the citation of the person 
who first published the hybrid form as such Example 

Bermcla canadensis ^ ^ 

— ; — Rab6 

Anser cygnoides 

c The fractional form is also preferable in case one of the parents is itself a 

, , , „ , Tetrao tetnx X Tetrao urogallus ^ , 

hybrid Example Ttt; In the latter case, how- 

Gallus gallus 

ever, the parentheses may be used Example {Tetrao tetnx X Tetrao wrogallus) 
X Gallus gallus 

d When the parents of the hybrid are not known as such (parents), the hybrid 
takes provisionally a specific name, the same as if it were a true species, namely, 
as if it were not a hybrid, but the generic name is preceded by the sign of multi- 
plication Example X Coregonus dolosus Fatio 


Formation, derivation, and orthography of zoological names 

Article 19. The origmal orthography of a name is to be preserved unless an 
error of transcription, a lapsus calami^ or a typographical error is evident 

Recommendation For scientific names it is advisable to use some other 
type than that used for the text Example Rana esculenta (itahcs) Linn6, 
1758, lives m Europe 

Article 20. In forming names derived from languages in which the Latin alpha- 
bet IS used, the exact origmal spelling, mcludmg diacritic marks, is to be retained 
Examples SelystvSj Lamarchia, KdlViKeria, Mull&na, Staha, Kr^y&i la, Ihanesiaj 
Mobiusij Medictf CsyzeTa^ spitzhergensu, islandieusj paraguayensis, patagomcus, 
barbadensis, fardensis 



142 


GENERAL SYSTEMATIC BACTERIOLOGY 


Reconunendations The prefixes svb and 'pseudo should be used only with ad* 
jectives and substantives, svb with Latin words, pseudo with Greek words, and 
they should not be used in combination with proper names iEiXamples svh^ 
inrtdis, svhchelatus, Pseudacanihus, PseudophtSj Pseudomys Words like 
vnlsoni and pseudO’-grateloupana are not recommended 

The terminations oides and tdes should be used in combination only with Greek 
or Latin substantives, they should not be used in combination with proper names 
Geographic and patronymic names from countries which have no recognized 
orthography or which do not use the Latin alphabet, should be transcribed into 
Latin according to the rules adopted by the Geographic Society of Pans (See 
Appendix G ) 

In proposing new names based upon personal names, which are written some- 
times with a, o or u, at other times with ae, oe, and ue, it is recommended that 
authors adopt ae, oe and ue Example muelleri in preference to mulleri 

Author’s name. 

Article 21. The author of a scientific name is that person who first publishes 
the name in connection with an mdication, a definition, or a description, unless 
it IS clear from the contents of the publication that some other person is respon- 
sible for said name and its indication, definition, or description 

Article 22 If it is desired to cite the author's name, this should follow the 
scientific name without interposition of any mark of punctuation, if other cita- 
tions are desirable (date, sp n , emend , sensu sinctOj etc ) these follow after the 
author’s name, but are separated from it by a comma or by parenthesis Exam- 
ples Primates Lmn^, 1758, or Primates Linn6 (1758) 

Recommendation When the name of the author of a scientific name is abbre- 
viated, the writer will do well to conform to the list of abbreviations published 
by the Zoological Museum of Berlin 

Article 23 When a species is transferred to another than the original genus 
or the specific name is combined with any other generic name than that with which 
it was originally published, the name of the author of the specific name is retained 
in the notation but placed in parentheses Examples Taenia lata Linn6, 1758, 
and Diboihnocephalus latus (Linn4, 1758), Fasciola hepatica Linnd, 1758, and 
Distoma hepaticum (Linnd, 1758) 

If it is desired to cite the author of the new combination his name follows the 
parentheses Example Limnatis nilotica (Savigny, 1820) Moqum-Tandon, 1826 
Article 24 When a species is divided, the restricted species to which the 
original specific name of the primitive species is attributed may receive a notation 
indicating both the name of the original author and the name of the reviser 
Example Taenia solium Linn§, partim, Goeze 

The law of priority 

Article 25 The valid name of a genus or species can be only that name under 
which it was first designated on the condition 

a That this name was pubhshed and accompanied by an indication, or a 
definition, or a description, and 

b. That the author has applied the prmciples of binary nomenclature 
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Application of the law of priority 

Article 26. The Law of Priority obtains and consequently the oldest available 
name is retained 

a. When any part of an animal is named before the animal itself 

b. When any stage in the life history is named before the adult 

c. When the two sexes of an animal have been considered as distinct species 
or even as belonging to distmct genera 

d. When an animal represents a regular succession of dissimilar generations 
which have been considered as belonging to different species or even to different 
genera 

Article 28 A genus formed by the union of two or more genera or subgenera 
takes the oldest valid generic or subgenenc name of its components If the 
names are of the same date, that selected by the first reviser shall stand 

The same rule obtains when two or more species or subspecies are united to 
form a single species or subspecies 

Recommendation In absence of any previous revision, the establishment of 
precedence by the following method is recommended 

a. A generic name accompanied by specification of a type has precedence over 
a name without such specifications If all or none of the genera have types 
specified, that generic name takes precedence the diagnosis of which is most 
pertinent 

b. A specific name accompanied by both description and figure stands m prefer- 
ence to one accompanied only by a diagnosis or only by a figure 

c Other things being equal, that name is to be preferred which stands first 
in the publication (page precedence) 

Article 29 If a genus is divided into two or more restricted genera, its valid 
name must be retained for one of the restricted genera If a t>pe w as originally 
established for said genus, the generic name is retained for the restricted genus 
containing said type 

Recommendation To facilitate reference, it is recommended that when an 
older species is taken as type of a new genus its name should be actually com- 
bined with the new geneiic name m addition to citing it with the old generic 
name Example G%lhertella Eigenmann, 1903, Smithsonian Misc Coll v 45, 
p 147, type Gilbertella alata (Steindachner) = Anacyrtus alatus Stemdachner 

Article 30 The designation of tjrpe species of genera shall be governed by the 
following rules (a-g), applied in the following order of precedence 

I Cases in which the generic type is accepted solely upon the basis of the 
original publications 

a When m the origmal publication of a genus, one of the species is definitely 
designated as type, this species shall be accepted as type, regardless of any other 
considerations (Type by original designation ) 

b. If m the ongmal publication of a genus, typicus or typus is used as a new 
specific name for one of the species, such use shall be construed as '^type by 
original designation ” 

c A genus proposed with a smgle origmal species takes that species as its type 
(Monotsrpical genera ) 

d. If a genus, without origmally designated (see a) or indicated (see b) tjrpe, 
contains among its origmal species one possessmg the generic name as its specific 
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or subspecific name, either as valid name or synonym, that species or subspecies 
becomes ipso facto type of the genus (Type by absolute tautonymy ) 

n Cases m which the generic type is accepted not solely upon basis of the 
original publication 

e The followmg species are excluded from consideration m deternnning the 
types of genera 

a Species which were not included under the generic name at the time of its 
origmal publication 

iS Species which were species inquirendae from the standpoint of the author 
of the generic name at the time of its publication 

7 Species which the author of the genus doubtfully referred to it 
f. In case a generic name without origmally designated type is proposed as a 
substitute for another generic name, with or without type, the type of either, 
when established, becomes ipso facto type of other 

g If an author, m publishing a genus with more than one valid species, fails to 
designate (see a) or to indicate (see b, d) its type, any subsequent author may 
select the type, and such designation is not subject to change (Type by subse- 
quent designation ) 

The meaning of the expression “select the type*' is to be rigidly construed 
Mention of a species as an illustration or example of a genus does not constitute 
a selection of a type 

III Recommendations In selecting t 3 rpes by subsequent designation, authors 
will do well to govern themselves by the following recommendations 

h In case of Linnaean genera, select as type the most common or the medicinal 
species (Linnaean rule, 1751 ) 

i If a genus, without designated type, contains among its original species one 
possessing as a specific or subspecific name, either as valid name or synonym, a 
name which is virtually the same as the generic name, or of the same origin or 
same meaning, preference should be shown to that species m designating the type, 
unless such preference is strongly contraindicated by other factors (Type by 
virtual tautonymy ) Examples Bos taunts, Equus caballus, 0ms aries, Scomber 
scombrus, Sphaerosioma globtpo'tum, contraindicated in Dipetalonerria (compare 
species Filana dipetala, of which only one sex was described, based upon one 
specimen and not studied in detail) 

j If the genus contains both exotic and nonexotic species from the standpoint 
of the original author, the type should be selected from the nonexotic species 
k If some of the original species have later been classified in other genera, 
preference should be shown to the species still remaining in the original genus 
(Type by elimination ) 

1 Species based upon sexually mature specimens should take precedence over 
species based upon larval or immature forms 

m Show preference to species bearmg the name communis, vulgaris, medicina- 
lis, or officinahs 

n Show preference to the best described, best figured, best known, or most 
easily obtamable species, or to one of which a type specimen can be obtained 
o Show preference to a species which belongs to a group contammg as large a 
number of the species as possible (De Candolle^s rule ) 

p. In parasitic genera, select, if possible, a species which occurs in the ma n or 
some food animal or in some very common and widespread host species 
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q* All other things being equal, show preference to a species which the author 
of the genus actually studied at or before the time he proposed the genus 

r. In case of writers who habitually placed a certain leadmg or typical species 
first as ^'chef de file/' the others bemg described by comparative reference to this, 
this fact should be considered in the choice of the type species 

s* In case of those authors who have adopted the ‘^fiist species rule" in fixmg 
generic types, the first species named by them should be taken as t3pes of their 
genera 

t All other thmgs bemg equal, page precedence should obtam m selectmg a 
type 

Article 32 A generic or a specific name, once published, can not be rejected, 
even by its author, because of mappropnateness Examples Names like Folyo>‘ 
don, ApVjS, albus, etc , when once published, are not to be rejected because of a 
claim that they indicate characters contradictory to those possessed by the 
animals in question 

Article 33 A name is not to be rejected because of tautonymy, that is, because 
the specific or the specific and subspecific names are identical with the generic 
name Examples Trutta trutta, Apus apiis apus 

Article 34 A generic name is to be rejected as a homonym when it has previ- 
ously been used for some other genus of animals Example Tnckina Owen, 1835, 
nematode, is rejected as homonym (1) of Trichina Meigen, 1830, msect 

Article 35. A specific name is to be rejected as a homonjm (1) when it has 
previously been used for some other species of the same genus Examples 
Taenia omlla Rivolta, 1878 (n sp ) is rejected as homonym of T onlla Gmelin, 
1790 

When m consequence of the union of two genera, two different ammals having 
the same specific or subspecific name are brought mto one genus, the more recent 
specific or subspecific name is to be rejected as a homonym 

Specific names of the same ongm and meaning shall be considered homonyms 
if they are distinguished from each other only by the following differences 
a The use of ae, os, and e, as caeruleus, coeruleus, ceruleus, ei, i, and y as 
chiTopus cheiropus, c and k as microdon, mikrodon 

b. The aspiration or non-aspiration of a consonant, as oxyryncus, ocyrhynchus 
c The presence or absence of a c before t, as autumnahs auctumnahs 
d By a single or double consonant, litoraLis, httoralis 

e By the endmgs ensis and lensis to a geographical name, as timorensi^, 
iimoriensis 

Article 36 Rejected homonyms (1) can never be again used Rejected 
synonyms can again be used m case of the restoration of erroneously suppressed 
groups Example Taenia Giardi Momez, 1870, was suppressed as a synonym 
of Taenia omlla Rivolta, 1878, later it was discovered that Taenia omlla was pre- 
occupied {Taenia omlla Gmelm, 1790) Taenia onlla, 1878, is suppressed as a 
homonym, and can never agam be used, it was stillborn and cannot be brought to 
life, even when the species is placed m another genus {Thysanosoma) Taenia 
Giardi, 1879, which was suppressed as a synonym, becomes valid upon the sup- 
pression of the homonym Taenia omlla Rivolta 

Recommendations. It is well to avoid the introduction of new generic names 
which differ from generic names already in use only in termination or m a slight 
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variation m spelling whicli might lead to confusion But when once introduced, 
such names are not to be rejected on this account Examples PiciiSf Pica, 
PolyodtLS, Polyodorij Polyodonta, Polyodontas, Polyodontxis 

The same recommendation applies to new specific names in any given genus 
Examples necator, necatnx, furcigera, furcifera, rhoyalocephala^ rhopahocephala 
If from the radical of a geographic name two or more adjectives are derived, 
it IS not advisable to use more than one of them as specific name in the same 
genus, but if once introduced they are not to be rejected on this account Exam- 
ples hispanus, hxspamcus, moluccanus molliLccensis, sinensis, sinicus, chinensis, 
ceylonicm, zeylamcus 

The same recommendation applies also to other words derived from the same 
radical and differing from each other only in termination or by a simple change in 
spellmg 

D. TYPE BASIS CODE SUGGESTED BY A COMMITTEE ON BOTANICAL 
NOMENCLATURE OF THE BOTANICAL SOCIETY OF AMERICA 

For a number of years the botanists of America have been divided 
mto two groups, those who use the Vienna Code and those who use the 
socalled '^American Code In 1918 a Committee on Botanical Nomen- 
clature was appomted by the Botamcal Society of America to consider 
this subject and leport In 1920 the committee gave a majoiity report 
signed by seven of its members and a minority report signed by two 
The majority report outlmed a Type Basis Code of Botanical Nomen- 
clature The report is of so much importance that it is given below in 
full 

The Committee on Nomenclature of the Botanical Society of America was 
appomted at the Baltimore meeting of the Society in 1918 A preliminary survey 
of the situation showed that the taxonomists of the Society were about equally 
divided in their support of the Vienna Code and the American Code An at- 
tempt to commit the Society to one or the other of these codes would inevitably 
result in conflict detrimental to progress in nomenclatural matters The policy 
was adopted of working on nomenclature along parallel lines Two subcom- 
mittees were appomted, one on the Vienna Code, with J M Greenmanas chair- 
man, and one on the American Code, with A S Hitchcock as chairman 

The subcommittee on the American Code has prepared a plan which is now 
submitted to the Society It is not asked that the Society commit itself to this 
plan by adopting the report but it is hoped that the Society will receive the report 
without prejudice The committee will then continue to study the plan and 
modify it if necessary to meet the wishes of its supporters A part of the plan 
IS the establishment of a Nomenclature Commission to pass upon exceptions to 
the Code The Committee asks authority to organize this Commission 

We wish especially to call attention of the Society to the fact that the new code 
which we call the Type-basis Code is not antagonistic to the Vienna Code but is 
based upon the same principles with certain additions Both codes are based 
upon the prmciple of priority Both admit exceptions to the application of the 
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rules The Type-basis Code provides for a Commission to pass upon exceptions 
The fundamental difference is the acceptance by the Type-basis Code of the prin- 
ciple of Nomenclatural Types This principle is not included in the Vienna Code 
but IS not antagonistic to it The Committee offers the Type-basis Code of 
Botanical Nomenclature as a new code international in its scope with the hope 
that its merits will be so evident that it will receive support both in this country 
and abroad and that it may be combined with the Vienna Code at the next inter- 
national Congress The chief differences between the two codes are (1) the con- 
cept of types, and (2) the idea of a commission to validate exceptions 

A type-basis code of botanical nomenclature. Prmciples. 

1 The primary object of formal nomenclature m systematic biology 
IS to secure stabihty, uniformity, and convenience m the designation 
of plants and animals 

2 Botamcal nomenclature is treated as beginnmg with the general 
apphcations of bmomial names to plants (Linnaeus' Species Plantaruin, 
1753) 

3 Priority of publication is a fundamental principle of botamcal 
nomenclature Two groups of the same category cannot bear the same 
name 

Note a This principle applies primarily to genera and species 

Note b Previous use of a name m zoology does not preclude its 
use in botany, but the proposal of such a name should be avoided 

4 The application of names is determmed by means of nomencla- 
tural types 

Note A generic name is always so applied as to mclude its type 
species, a specific name is always so applied as to mclude its type 
specimen 

Rules and recommendations 

Section 1 Publication of names 

Article 1 A specific name is published when it has been printed and distrib- 
uted with a description, or with a reference to a previously published 
description 

Note A recogmzable figure may be the equivalent of a description in the 
literature of paleobotany and diatoms 

a In the transfer of a species from one genus to another, the ongmal specific 
name is retained, unless the resulting binomial has been previously published 

Recommendations Botanists will do well, in publis hin g 

1 In describing parasitic fungi to indicate the host and to designate the name 
of the host by its scientific Latin name 

2 To give the etymology of all new generic names 

Article 2. A generic name is published when it has been printed and 
distributed 
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a. With a generic or specific description (or a recognizable figure, see Article 1, 
note) and a binomial specific name 

b. With a generic and specific name and the citation of a previously published 
description, 

c. With a definite reference to at least one previously published binomial 

Note a A name is not published by its citation in synonymy, nor by inciden- 
tal mention Such a name may be taken up but not to replace one already prop- 
erly published 

Note b Of names published in the same work and at the same time, those 
havmg precedence of position are to be regarded as having priority 

Recommendation, Botanists will do well, m publishing, to give the etymology 
of specific names when their meaning is not obvious 

Section S Application of names 

Article 3 The nomenclatural type of a species is the specimen or the most 
important of the specimens upon which its original published description was 
based 

a If only one specimen is cited, that is the type 

b If one specimen is designated as the type, that specimen shall be so accepted, 
unless an error can be demonstrated 

c A species transferred without change of name from one genus to another 
retains the original type even though the description under the new genus was 
drawn from a different species 

d The publication of a new specific name as an avowed substitute for an earlier 
one does not change the type of the species 

e When more than one specimen was originally cited and no type was desig- 
nated the type should be selected in the following manner 

1 The type specimen interprets the description and fixes the application of the 
name, hence, primarily the description controls the selection of the type 

2 The type may be indicated by the specific name, this being sometimes 
derived from the collector, locality, or host 

3. If one specimen is figured in connection with the original description this 
may usually be regarded as the type 

4 Specimens that are mentioned by the author as being exceptional or unusual, 
or those which definitely disagree with the description (provided others agree) 
may usually be excluded from consideration m selecting the type 

5 An exammation of the actual sheets of specimens studied by the author 
may aid in determining or selecting the type He may have written the name 
or left notes or drawmgs upon one of the sheets 

Note Specimens known to have been received by the author subsequent 
to the study resultmg in the original publication should be excluded from 
consideration 

6, If an author, m publishing a new species, gives a description of his own, this 
takes precedence over synonymy or cited descriptions, in determining the type 
specimen 

Article 4 The nomenclatural t3Tpe species of a genus is the species or one of 
the species mcluded when the genus was originally published 
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a. If a genus includes but one species when originally published species 
IS the type 

b When more than one species is included in the ongmal publication of the 
genus, the type is determined by the following rules (these rules are Articles 3 
to 6 of the Report of the Committee on Generic Types published in (1) Science 
N S 334r-336 1919, (2) Hot Soc Amer Publ 73, 70-71 1919) 

Recommendations In the future it is recommended that authors of generic 
names definitely designate type species, and that in the selection of types of gen- 
era previously published, but of which the type would not be indicated by the 
preceding rules, the following points be taken into consideration (This includes 
Article 7, a to g, of the Report on Generic Types published in Science and in 
Bot Soc Amer Publ 73, loc oit ) 

Section S Rejection of Names 

Article 5 A name is rejected 
a When preoccupied (homonym) 

1 A specific name is a homonym when it has been published for another species 
under the same generic name 

2, A generic name is a homonym when previously published for another genus 

3. Similar names are to be treated as homonyms only when they are mere varia- 
tions in the spelling of the same word, or in the case of specific names, when they 
differ only in adjective or genitive termination 

b When there is an older valid name based on another member of the same 
group (metonym) 

c When there is an older valid name based on the same type (tjrponym) 
d When it has not been effectively published according to the provisions of 
Section 1 of these rules (hyponym) 

Article 6, There may be exceptions to the application of the principles and 
rules of this Code in cases where a rigid application would lead to great confusion 
Such exceptions become valid when approved by the Nomenclature Commission 

E SUGGESTIONS AITD RECOMMENDATIONS OF THE SOCIETY OF 
AMERICAN BACTERIOLOGISTS 

The preliminary report of the Committee of the Society of American 
Bacteriologists on Characteiization and Classification of Bacterial 
Types (Winslow, Broadhurst, Buchanan, Krumwiede, Rogers and 
Smith 1917) suggested the foUowmg to the Society 

We recommend to the Society of American Bacteriologists 
a That the International Rules for Botanical Nomenclature be accepted by 
the Society as governing bacterial termmology , with the exception that French, 
English or German may be substituted for Latin m the diagnosis 

b. That the date of publication of the third edition of Zopf’s SpaltpiLze be 
considered as the date for the begmmng of bacteriological nomenclature for the 
purpose of determirong priority, with the exception of a list of genera conservanda 
to be adopted by the Society at its 1918 meeting 
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c. That the Society take steps to present these recommendations to the ne\t 
International Botanical Congress, and if possible to secure favorable action 
thereon by that body 

In the fafl.l report (1920) the following statement is made 


recommended for adoption as approved genera 


The following names are 

Acetdbacter Fuhrmann 
Actinomyces Harz 
Bacillus Cohn 
Bactmum Ehrenberg 
Chromohactenum Bergonzini 
Clostridium Prazmowski 
Erythrolacillus Fortmeau 
Leptotrichia Trevisan 


Leuconostoc Van Tieghem 
Micrococcus Cohn 
Rkizobium Frank 
Sarcina Goodsir 
Spirillum Ehrenberg 
Staphylococcus Eosenbach 
Streptococcus Eosenbach 
Vibrio Mueller 


Its work so far as possible being completed, we recommend that the Committee 
on Characterization and Classification of Bacterial Types be discharged and that 
a new Committee on Bacterial Taxonomy be appointed (1) to study and report to 
the Society from time to time in regard to problems of nomenclature, including 
such revisions of the nomenclature in the present report as may seem necessary, 
and (2) to take the proper steps to secure action at the next International Botani- 
cal Congress leading to the general ends contemplated in the 1916 recommenda- 
tions of the Society 

a. That French, English or German may be substituted for Latin in the diag- 
nosis of bacterial species 

b That the date of publication of the third edition of Zopf^s Spaltpilze (1883) 
be considered the beginning of bacterial nomenclature for the purpose of deter- 
mining priority, with the exception of a definite list of genera conservanda 

c That such of the approved generic names specified above as may be found 
to require such action be recognized as genera consei vanda in bactenal taxonomy 


STATEMENT AS TO NOMENCLATUEAL PRACTICE IN PRESENT 

VOLUME 

It would seem evident from the precedmg discussion that the funda- 
mental basis for nomenclature m bacteriology must be the International 
Botanical or Vienna-Brussels Code However, it is quite apparent that 
there are certain rules which have not been and cannot well be recognized 
by bacteriologists, particularly the rule requiring that the specific diagno- 
ses be pubhshed m Latin m order to be valid It is also evident that 
stability m bacteriological nomenclature must come through the appli- 
cation of a type basis Apparently the best that has been formulated 
for botamsts is that contamed m the majority report of the Committee 
on Botanical Nomenclature given above We shall therefore utilize 
the latter as a basis for naming the bactena descnbed. It should be 
remembered that acceptance of the code of this report does not mean 
abandonment of the International Code 
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NOMENCLATURAL STATUS OF NAMES WHICH HAVE BEEN APPLIED 

TO Groups of bacteria of Higher rank than Species 

On the following pages is given alphabetically arranged a list of the 
names which have been proposed for subgenera, genera, subtribes, 
tnbes, subfamilies, famihes, orders, and classes of bacteria, mcludmg 
casual or vernacular terms which have had more or less extensive 
recognition and have been confused with scientific names In general 
an attempt has been to give the origmal diagnosis of the term, to 
discuss its usage by bacteriologists, and to pomt out whether its use 
apparently contravenes good usage or the rules of the code In many 
cases an opmion is given as to probable validity 

Acetimonas. A generic name for the vinegar bacteria proposed by 
S Orla-Jensen (1909, p 312) This genus is listed as the fourth of the 
family Oxydobactenaceae, order Cephalotnchinae The genus is first 
described as follows 

Die Essigsaure baktenen smd, soweit bekannt, ebensowie die vorhergehen- 
den Baktenen monotriche oder unbewegliche Stabchen, die sich auf der Ob- 
erflache der Nahrflussigkeiten zu emer Haut ausbreiten Ich babe ihnen daher 
den Gattungsnamen Acetimonas gegeben Von den Schnellessigbaktenen bis 
zu den Essigbildern des Wemes und des Bieres steigen die Ausspruche auf or- 
ganische Nahrung Bekanntlich gedeihen die Schnellessigbaktenen (z B 
B Schatzenhachii) mit Aethylalkohol als einzige Kohlenstoff quelle Es ist 
jedoch kaum wahrschemlich, dass Alkohol die erste Kohlenstoff- und Energie- 
quelle war, die den Essigsaurebaktenen hier auf der Erde zur Verfugung stand, 
dies smd eher Kohlenhydrate gewesen, welche sie ja auch in hoherem oder 
germgerem Grade zu oxydieren im Stande smd Nach meinem Untersuchungen 
konnen die meisten Essigsaurebaktenen sich nut Saltpeter als Stickstoffquelle 
begnugen Emzelne Arten (am starksten B aceii) reduzieren nach langerer 
Zeit klemere Mengen Saltpeter bis zum Ammoniak, eine Eigenschaft die auch 
andere obligat aerobe Baktenen (z B Azotobacter und gewisse Heubacillen) 
besitzen, und die zeigt, dass solche Baktenen ausser dem freien Sauerstoff auch 
gebundenen verwenden konnen 

Later the same author (1909, p 477) gave the following description 
^^Bedurfen m der Regel nicht organischen N-Quellen. Sauerstoff- 
bedurfniss positiv. Oxydiert Alkohol zu Essigsaure/^ 
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It will be noted that no type species is designated Of the two species 
mentioned SchUtzenbachiz*^ is given first, and may be regarded as 
the type 

Other names which have been applied m a more or less strict generic 
sense to the group of acetic bacteria are Mycoderma (Persoon 1822, 
p 96), JJlvina (Kutzmg 1837 ?), Uwlnna (Nageh 1857, p, 760), Acdo- 
hacter (Beijermck 1898 ^), Acetobacierium (Hoyer 1898, p. 870), 

The organisms belonging to this group have commonly been placed 
m the genera Bacillus and Bactmum by various authors 
The name Acehmonas was regarded as a synon3nn of Mycoderma 
Persoon by Buchanan (1918, p 45) and Wmslow et al (1917, p. 551), 
and finally of Acetobacter Fuhrmann by Wmslow et aL ^920, p. 201) 
It IS here included as a symonym of Acetobacter Beyermck, q v. 
Acetobacter. A generic name proposed by Beijermck C*^) for the 
group of acetic acid bacteria 

The exact time and method of publication is difficult to determme 
According to Enlows (1920, p. 11), the name is first found m KraPs 
Sammlung v Mikroorg (Prague 1898, pp 7 and 8) where Acetobacter 
pastonanus (Hansen ?), Beijermck and A acetz are hsted as synonyms 
of Bacterzum Pasteurzanum and Bact aceti respectively In the 1900 
and 1904 editions these are likewise listed as synonyms of Bacterzum 
Pasteurzanum and Bact aceiz respectively^ 

Beijerinck (1901, p 219), m an article m which he describes several 
genera of lactic bacteria at length, mentions Acetobacter as producing 
catalase, m contrast to Lactobacillus which produces none 

It is of mterest to note that m a translation (pubhshed m 1898) of a 
Dutch paper (published m 1897) on the acetic bactena, Beijermck 
uses the name Bacterzum consistently for the species of this group 
Ludwig (1898, p 870) m a review of Hoyer's (1898) dissertation on 
the acetic bacteria uses the name Aceiobacterzum xylinum Examma- 
tion of the origmal is necessary^ to show whether this is a misprmt 
The first adequate descnption of an organism placed defimtely m 
this genus thus far found is Acetobacter phcatum Furhmann (1905, p 8) 

It was this that led the Committee of the Society of American Bacteri- 
ologists to ascribe the genus to Furhmann. If this is done, however, 
his species A phcatum would constitute the type 
Acetobacter melanogznum was described later by- Beijermck (1911, 

P 171) 

The generic name Acetobacter was accepted by Wmslow et al (1920, 
p 201), for the acetic bacteria, displacmg Mycoderma They give the 
foUowmg desciiption: 
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Cells rod shaped, frequently m chams, non-motile Cells grow usually on 
the surface of alcoholic solutions as obligate aerobes, securing growth energy by 
the oxidation of alcohol to acetic acid Also capable of utilizing certain other 
carbonaceous compounds, as sugar and acetic acid Mongated, filamentous, 
club shaped, swollen and even branched cells may occur as involution forms 

The type species designated by Winslow et al was Acetobacter aceh 
(Thompson 1852) Committee 

It IS probable that the correct designation of the type species would 
be Acetobacter aceti Beijermck 

Other generic names which have applied more oi less strictly to this 
group are My coderma (Persoon 1822, p 96), Ulvina (Kutzmg 1837 ‘f'), 
Umbina (Nageli 1857), Acetobactenum (Ludwig 1898) and Aceh- 
monos (Orla-Jensen 1909) q i 

Buchanan (1918, p 45) listed Acetobacter as a synonym of Myco- 
derma Bergey et al mclude this genus as the sixth of the tribe Nitro-^ 
bactereae 

In this treatise Acetobactei is recognized as a valid generic name with 
Acetobacter acett Beijermck as the type 

Acetobactenum. A generic name apparently first used by Hoyer 
(1898) as a designation for acetic bacteria The origmal thesis is not 
available, but the name Acetobacter xyhnum is used by Ludwig (1898, 
p 870) m an extended review of Hoyer^s paper He also in the same 
year apparently ascribed the name to Beijermck in the following state- 
ment 

Nach den Beobachtungen Beyermck's wurde der Leuconostoc Lagerheimii 
mit dem Bacterium xyhnum Brown zusammen in ein und dieselbe Gruppe der 
Acetobacterien gehoren Beyermck bezeichnet ihn in lit als Acetohacterium 
xyhnum var Lagerheimii 

The only reference to such a conception thus fai found m the writings 
of Beijermck is a footnote (1898, p 211) to a brief description of Bac- 
tenum xyhnum m which he says, '^Hauptmasse des Schleims beim 
Schleimflusse lebender Eichen blldet*'' There is no use of the name 
Acetobactenum 

It is probable that Acetobactenum should be regarded as a synonym 
of Acetobacter 

Achromatiaceae A family of the older Thiobactenales proposed 
by Buchanan (1918, p 462) to mclude the three genera Achromatiumj 
Thiophysa and Hillhousta 

The diagnosis given is '^Unicellular, large, motile (by means of 
flagella ^) cells contammg granules of sulphur (or m one form possibly 
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oxalate), but no bactenopurpurm The family is recognized by 
Bergey et al (1923, p 410) m this sense 
The generic type is Achromahum oxaliferum Schewiakoff (1893, p. 1) 
Achromatium, A genus of schizophytes proposed by Schewiakoff 
(1893, p 1) and tentatively placed by him with the bacteria 
The species described, Achromatium oxaliferum, was found m nver 
slime, by R Lauterbom, m considerable numbers In form the organ- 
ism varies from nearly spherical m newly divided cells to eUipsoidal 
In size the organism is larger than any other form previously described 
among bacteria, cells about to dmde are 15 to 43 p m length, diameter 
9 to 22 iLt Occasionally longei cells are found. The cells are closely 
packed with large gianules which were at first mterpreted as com- 
posed of sulfur. The use of various solvents and microchemical tests 
mdicated them to be, however, of calcium oxalate When the granules 
are dissolved the cell is found to contam protoplasm of a coarse alveolar 
structuie The cells are motile, but flagella were not demonstrated 
Cell division is described as the result of constriction, as among flagel- 
lates, rather than by the fission characteristic of most bacteria 
Migula (1900, p 1038) tentatively added Achromatium Mullen 
(Warmmg) Migula to this genus The organism was ongmally de- 
scribed by Warmmg (1876) as Monas Mullen The desciiptions make 
it piobable that this organism is misplaced m Achromatium, and belongs 
with the sulfur forms Migula gives the followmg description of the 
genus 

Zellen gross, eiformig cjlindrisch mit grobkornigem Inhalt, der jedoch nicht 
aus Schwefel, sondern aus Oxalsaure und einem Calciumsalz besteht Be^iegung 
vorhanden, dock ist eine Geissel als Bewegungsorgan nicht nachgewiesen 
Teilung von der Baktenen abweichend, durch Emschnurung, wie bei den Flagel- 
leten 

Achromatium oxalifeium Schewiakoff was subsequently desciibed 
mdependently by Frenzel (1897, p 801) as Moddeiula hartwigi (from 
the name ^^Modder” given by North German fishermen to the slim^ 
river bottoms) Lauterbom (1898, p 95) called attention to the 
previous description of Achomatium, and agreed ^ith Schewiakoff m 
placmg the orgamsm with the bacteria Frenzel found this form to 
vaiy from 12 to 50ju m length He was able to find no adequate ex- 
planation of the motility The cell membrane he describes as firm, 
almost doubly contoured, clear, colorless and structureless He m- 
terpreted the granules contamed withm the cell as sulfur The organ- 
ism was not cultivated in artificial media, although it contmued to 
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Diiiltiply for a tune in the laboratory He concluded that the organ- 
ism IS most closely related to the bacteria, but that it constitutes a very 
distinct type 

It would appear that the genus Achromatmm Schewiakofif is valid, 
with the type species A oxahferum Schewiakoff It is listed by Smith 
(1905, p. 174) as a doubtful bacterial genus and m another list as a 
rejected name. Migula (1904, p 128) states that he appends the 
genus Achfimatmm to the bacteria, although (because of the cell 
dimensions) he considers the relationship distant A careful recheckmg 
of the work of Schewiakoff on the question of the composition of the 
granules would be helpful m determmmg the aflanities of this organism 

Buchanan (1918, p 462) mcluded this genus as the type of the family 
AchrowMiaceae with the foUowmg description 

Cells large, nearly spherical in newly divided cells to ellipsoidal, 15 to 43 by 
9 to 22ii Cells closely packed with large granules, at first interpreted as sul- 
phur, but later interpreted as calcium oxalate When granules are dissolved 
cells show coarse alveolar structure Cells are motile, flagella not demon- 
strated Cell division resembles the constriction of flagellates rather than the 
fission characteristic of bacteria 

This generic diagnosis was also used by Bergey et al (1923, p 410) 

In this treatise Achromatium is accepted as a valid bactenal genus 

Achromobacter. A generic name proposed by Bergey et al (Com- 
mittee Soc Am Bact , 1923, p. 132) for the smgle genus of the tribe 
Achromobactei eae The generic description is 

Non-pigment formmg (at most no pigment formed on agar or gelatin) rods, 
occurring m water and soil Motile or non-motile Gram-negative 

The type species is Achromobacter iiquefaaens (Frankland) 

In all some 51 species are mcluded m the genus 

Achromobactereae. A name used by Bergey et al (1923, p 132) foi 
the second tribe of the family Bacteriaceae The tubal desciiption is 

Eods, small to medium in size, occurring principally in water and soil Form 
no pigment on agar or gelatin but may produce a brownish growth on potato 
Cidtural characters variable Motile or non-motile Gram-negative 

One genus only is mcluded, Achromobacter 

Acidobacteriaceae. The first family of the order Pentnchinae of 
Orla-Jensen (1909, p 343) It mcludes seven genera Demtrobacteriumy 
Bacterium, Propiombactenum, Caseobactenum, Streptococcus, Micro- 
coccus and Sarcina It mcludes organisms which usually cause acid 
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formation from carbohydrates, which when motile, have peritnchous 
flagella, which are not obhgate anaerobes and which do not typically 
form alkalies by sphttmg of proteins The genus Denitrohmterium, 
characteiized by large denitrifying powers, does not stnctly belong in 
this family, but is intermediate between the other genera and the 
family Lumtnibactenaceae of the precedmg order Cephalotnchnae. 

The genera of the family Acidohacteriaceae as recognized by Orla- 
Jensen may be differentiated by the following key 


A Primarily demtrif 3 nng rods 
B Not primarily denitnfiers 
I Cells rod shaped 

a Producmg succimc acid 


Genus 1 Demtrohactenum 


Colon group 
Genus 2 Bacterium 


b Producmg lactic acid Genus 4 Caseobactenum. 
II Cells spherical. 

a Producing propionic acid 

Genus 3 

b Not producmg propiomc acid 

1 Cells m chains Genus 5 

2 Cells irregularly arranged 

Genus 6 

3 Cells m packets Genus 7 


Propiomhactenum 

Streptococcus, 

Micrococcus 

Sarcina 


Orla-Jensen (p 340) suggests that the additional genera Sporosarcina 
for sarcma forms that develop spores and Peptonococcus for the lactic 
acid bacteria that form peptones from proteins should be added 

The name apparently has not been used by^ subsequent wi iters 

It may be noted that the family name Acidohacteriaceae is not derived 
from any of the component genera, and is therefore mcorrect m form, 
and may be regarded as mvahd 

Actmobacille. A casual name given by LigniSres and Spitz 
(1904, p 454) to a group of bactena related to Actinomyces The 
French designation actmobacille was used apparently as a translation 
of the ongmal Spanish term actinobacilo (g v ) by Ligmeres and Spitz 
(1902, p 169). This is the form later designated by the generic name 
Actinolacdlus (q v ) by Brumpt (1910, p 849). 

The description given by Ligmeres and Spitz is as follows 

L’agent sp^cifique de I'actmophytose ^ actmobacille se pr^ente, dans les 
cultures sous I’aspect d'un microbe parfois k peme plus gros que celui da cholera 
des poules. Dans les premieres cultures, il est nettement bacillaire,plus tard, 
surtout sus gMose, il affecte la fonne du cocco-bacille ou de diplocoque, dans 
les cultures en bouillon sSrum, on observe Taspect streptobacillaire B n fi n, 
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Hans les vieilles cultures, principalemeut en bouillon addition^ de s^rum aggluti- 
nant, on trouve souvent des formes d'mvolution les plus bizarres 
Jamais on ne trouve de filaments dichotomises comme les autres actinophytoses 
deja signaies ici 

Enlows (1920, p 11) gives the following characterization 

Pleomorphic Sometimes rodlike, sometimes coccuslike, m pairs, also strep- 
tobacillary forms occur 0 Ifiju to 1 25/* in length by 0 4/*, non-motile no spores, 
gram-negative, bipolar staining The fibnal stage of growth gives rise to little 
masses, m which the organisms are pressed closely together, giving the ray like 
aspect These masses consist of a central germinative zone and an outer or 
vegetative zone Cause of actinobaeillosis in cattle 

This IS to be regarded as a casual name for the genus Actinobacillus 

ActmobaciUus. A geneiic name given by Brumpt (1910, p 849) 
to the organism causing ^'Actmobacilosis'' and termed ^^Actmobacilo” 
by Ligni^res and Spitz (1902, p 169) The oiganism was accorded no 
specific name by Ligm^res, it was named by Brumpt in his honor, 
Actinobacillus Ligmeresi This species therefore constitutes the generic 
type 

The organism is the cause of an mfection m cattle and sheep teimed 
actmobaciUosis The lesions resemble closely those of actmomycosis 
In culture of the organism on solid media small, transparent colonies 
appear in twenty-four hours They consist of small diplococcus-like 
bacilli or of streptobacilli, resemblmg the fowl cholera organism when 
grown m broth in their occurrence m long chains Dextrose and lactose 
aie not fermented Indol reaction is weak The pus in the lesions 
contams granules the size of a millet seed Microscopically these show 
at their peripheries swollen, finger shaped, branched forms whose 
central ends are pointed The filaments are Gram-negative The 
central poition does not contain a branched mycelium Isolated 
threads are not found m the pus 

Enlows (1920) states ^Type species (monotypy) A ligmeresi 
Streptobacillary, bacillary or coccoidal in form Gram-negative 
Never filamentous ” 

Merrill and Wade (1919, p 64) state that this name was given to a 
supposed subtype of Discomyces, but that the distinction has not bfeen 
recognized, and by most authors the name is considered a synonym 

Buchanan (1918, p 404),Wmslow et al (1920, p 198) andBergey 
et al (1923, p 338) recognize the genus with the following diagnosis. 

Filament formation, resembling streptobacilli In lesions no mycelium is 
formed, but at peripheries finger shaped branched cells are visible Gram neg- 
ative Not acid fast 
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It IS included m the family Adznomycetaceae 
Beijermck (1914, p 96) renamed his Bacillus oUgocarhophilus as 
Acitnobacillus ohgocarbophilus and his Actinomyces {Sireptothnx) paulo- 
trophus as A, paulotrophus No indication is given of the previous use 
of this generic name by Brumpt The orgamsms desciibed are prob- 
ably sufficiently unhke those causing actinobaciUosis m cattle to pre- 
vent their mclusion m the same genus Probably Beijermck^s Actino- 
bacillus IS to be regarded as an invahd homonym His descnption of 
the genus and the two species follows 

Dnttens, die Gattung ActxnohacxlluSj welche zu der Farailie der Actmomy- 
ceten gehort und desshalb typisch unbeweglich ist Unterscheidet sich von der 
Neumann und Lehmann aufgestellten Gattung Mycobacterium durch das vol- 
standige Fehlen der Verzweigung, sodass man nur Stabchen oder Faden jSndet 
Erzeugt die characteristische treibende ‘‘Kahmhaut” auf der OberjOache der 
nitnfizirenden Flussigkeiten Darin finden sich zwei Arten namlich 

a Actindbacxllus ohgocarbophilus welche sich ernahren kann von den Ivoh- 
lenstoffverbmdungen der atmosferischen Luft und dann das “KahmpilzmerkmaF' 
zeigt, anderseits auf den verschiedensten organischen Nahrboden wachst ohne 
das **Kahmpilzmerkmal ” Letzterer Zustand auf Kieselplatten zuruckgeimpft 
zeigt das ^'Kahmpilzmerkmal Dock kann das Merkmal verloren gehen durch 
lange fortgesetzte saprophytische Lebensweise Verflussigt Nahrgelatme nicht 
b Actinohacillus paulotrophus Erzeugt auf den mtratierenden Flatten 
schimmelartige Kolonien mit ‘‘Lufthyphen/^ besteht jedoch mikroskopisch 
anscheinend aus gleichartigen Stabchen und Faden Wachst durchaus nicht 
bei Gegenwart organischer Substanz 

Viertens, die Gattung Actinomytes woven \erschiedene Arten, in gennger 
Anzahl in den “Kahmhauten'’ ^ on Actinohacillus \orkommen konnen, daraus 
jedoch bei den Uebenmpf ungen bisweilen ganzlich verschwinden 

If generic rank is to be accorded organisms of this type, the name 
Actmobacillus Brumpt would appear to be valid, otherwise it should be 
suppressed as a s\nonym Organisms of this type have piobably been 
mcluded b> vaiious winters undei the generic names Actinomyces^ 
Bacterium and Bacillus 

It is possible that Actinobactenum Haass should be legarded as an 
mvalid s\mon}Tn 

In the present volume the geneiic name Actmobacillus is accepted in 
the sense of Brumpt 

Actmobacilo* A Spanish casual name first used b\ Lignieres and 
Spitz (1902, p 169) for the organisms later named Aciinobacillus {qv) 
Actinobacter. A generic name for certam milk bacteria proposed 
by Duclaux (1882, p 110) 
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The first species described (the type species) is Adinohacter poly- 
morphum Duelaux. In rndk the organism occurs as rods 2 to 3ju in 
Iftn g t.h, each surrounded by a hyaline capsule 5 to 6ju m length. At 
first the milk retams its normal appearance, and gradually becomes 
gelatmous and at last viscous The opacity is m part lost, the trans- 
parency mcreases, the coagulum settles out and disappears Fmally 
the transparent liquid shows little more viscosity than the normal milk. 
In the later stages the organisms are 2 to 3/i long by l/i m diameter and 
without capsule In Liebig’s bouiUon there are no capsules, the cells 
may attain a length of 8 to lOju. In a glycenne medium the capsules 
are present The capsule does not disappear as m milk, “sans doute 
parce que le hqmde reste acide ” In sucrose medium the growth and 
appearance is much as m glycerme Gas (carbon dioxide and hydro- 
gen) were fonned from sugar, but not from glycerme 

Maggi (1886, p 174) mcludes Acttnohacter as a valid genus It 
appears evident from the charactenzation of this organism that it is 
a member of the colon group of bacteria, probably closely related to 
organisms of the type of Bad&r^wm lactis aerogenes The description 
is too mdefinite however to allow of accurate diagnosis at the present 
time It IS mcluded by Lohnis (1911) with the Bacteiium pneummtae 
group It IS rejected as mvahd by E F Smith (1905, p 174) 

Endows (1920, p 12) charactenzes the genus as follows 

Type species (monotypy) A polymorphus Polymorphic Non-motile, 
very thin small rods 2 to 3 m long, surrounded by a hyalin, oval or round, 
gelatmous envelope 5 or 6 m long The organism gradually passes over into veiy 
short oyhnders not more than 1m long, which are not capsulated No capsule 
ever forms m Liebig’s bouillon, where the organism may reach 10m m length. 
Aerobic Multiplication by transverse division Transforms the casern of 
milk mto a water-soluble albuminoid, and milk-sugar into alcohol and acetic 
acid Found m milk 

If the group of colon bacilli or colon-typhoid bacilli aie to be accorded 
genenc rank the name Aci%n6bader must be considered as one which 
might be used m its designation It is questionable however whether 
the type species can ever be identified from the description, and prob- 
ably it IS unwise to use as a genus name one m which the type species 
IS so uncertam Other bacteria have apparently not been placed m the 
genus by other authors It is evident therefore that without emenda- 
tion this name can scarcely be regarded as valid It may be hsted as 
a synonym of Bacterium (q v ). 
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ActLaobacteiium. A genene name proposed by Haass (1906, 
p 180) to apply to two strains of organisms termed by him Actino- 
myces Klimk I and II which were foimd to differ from all of eleven other 
types studied. These were isolated from pus from cases of human 
actmomycosis They were similar to the forms described by Wolff 
and Israel, by Silberschmidt and by Wright as anaerobes. The organ- 
isms had short cells, somewhat branched, and were Gram-positive 
Haass notes that Lignidres and Spitz previously used the generic 
name Actinohacillus for a similar tj'pe He beheves the genus to be 
intermediate between Actinomycee and CorynehacieTiiim Sampietro 
(1908, p 331) described an Aciinohacterium Israeli var. spitzi 
No species of the genus was named by Haass, if vahd therefore it 
should be credited to Sampietro It may perhaps be regarded as a 
S 3 aion 3 mi of Actinomyces 

Reitz (1906, p 731) apparently confused this name with Adino- 
hacter (q v) and refers to Actmobactenian laciis viscosuyn 
Actmocladothnx. A generic name ascribed to Affanassieff hy Levy 
(1899, p 2), by Schlegel (1913, p 303), and by others It seems 
probable that they are m error m gnmig the name generic rank Affanas- 
sieff (1888, p 79) himself gave the name Bacterium actinocladothriv to 
an Actinomyces De Tom and Trevisan (1889, p 928) also give the 
S}Tionym Bacterium actinocladothrix Afanassjew 1888 to Xocardia 
Actinomyces Trevisan {Actinomyces bovis Harz ) Brumpt (1910, p 844) 
gives the name the same specific form The use of the name Actino- 
cladothrix as a generic designation is therefore based upon false premises 
The correct generic designation would seem to be Actinomyces 
Actmococcus. A name proposed by Kutzmg for a genus of algae, 
included by Pfeiffer (1870, p 11) m the tribe Chaetophorae 
Beijermck (1914, p 196) suggested the generic name Actmococcus 
to apply to a bacterial species A cyaneus Beijermck isolated this 
organism from garden soil on a medium particularly adapted to the 
culture of Actinomyces^ contammg glucose, calcium malate, ammonium 
sulphite, dipotassium phosphate and agar Gelatm was liquefied slowdj , 
and agar made alkalme by the formation of ammonium carbonate In a 
medium with peptone the color is rose, with glucose and nitrate of potas- 
sium or ammomum it remams violet Ammonium acetate is very 
favorable for the production of the violet color The pigment is blue 
with alkahes and red with acids The orgamsm he beheves belongs with 
the genera Corynebactenum, Mycobacterium and Actinomyces This 
relationship is mdicated by the dry colomes, the disposition of the cell 
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m radiating rays, and the branched appearance of the rays Later 
(1914, p 99) he mentions the creation of the generic name 

It would seem that the prior use of Achnococcus for a genus of algae 
would mvahdate its use foi a genus of bacteria 

Actinomyce. A generic name proposed by Meyen (1827, p 442) for 
a fungus species Actinomyce HoTkelit The genus was placed in the new 
group Hydrotremelhnae The generic description follows 

Sporodochia, cellulis hyalims simphcibus, enormiter et multipliciter ramifi- 
cantibus sporis impletis, substantiae uniformi gelatinosa hyalina induta 

This generic name is of importance m bacteriology only because it 
was given prior to the use of Actinomyces by Harz for an entirely dis- 
tinct organism In many leferenccs the spelling is made identical, 
but it will be noted that theie is a difference Foi example Streinz 
(1862, p 3) in his ^^Nomenclatoi fimgorum'^ writes ^‘Actinomyce Meyen 
(Stiahlenpilz) erne neue Pilzgattung 

Perroncito (1879, p 35), Musgrave, Clegg and Polk (1908, p 458), 
Merrill and Wade (1919, p 65), Chalmers and Christopherson (1916, 
p. 227) and others have urged that this use precludes the validity of 
Actinomyces Harz, qv 

It is probable that Actinomyce Meyen should not render invalid 
Actinomyces for the following reasons 

1 The spellmgs are different The botanical code expressly pi ovides 
that names differing only by a smgle letter may both be valid if both 
do not come withm the same family, and are not likely to give rise to 
confusion 

2 No other author apparently has used Actinomyce Meyen, and it 
may be said to be ^'universally regarded as invalid '' 

Actmomyces. The generic name Actinomyce was used by Meyen 
(1827, p 442) for a genus of fungi belonging to the Hydrotremelhnae 
Meyen, with one species A Horkelii Meyen For reasons why this 
should not be regarded as mvalidatmg the subsequent use of Actino- 
myces, see Actinomyce 

In 1877 the name Actinomyces was applied to a genus of thread 
bacteria by Harz (1877, p 125) The material contammg the organism 
was sent to Harz by Bollinger It consisted of granules secured from 
pus from cattle affected by "lumpy jaw The granules were found to 
consist of slender filaments, irregularly branched, radiating from the 
center, and with the ends of the filaments m the form of refractive 
swellmgs The name Actinomyces bovis was given it 
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In the following year, Rivolta (1878, p. 201) used the generic desi^_ 
tion Dtscomyces (qv). The name Actinomyces bovzs Harz, howevei, 
was recognized by Rivolta m 1884 At this time he differentiated 
between A bovzs and two other species which he termed Dzscomyces 
eguz and D pleuntzcus 

Actinomyces was used as a generic name by several authors durmg the 
next decade Perroncito (1879, p 35) noted that the name Actinomyces 
should be changed because of the previous use by Meyen of Actinomyce 
for one of the Conzomycetes. Hertwig (1886, p 365) described an 
Actinomyces musculorumj which was further studied by Dimcker 
(1887, p 224). Schroeter (1886, p. 174) recogmzed the genus Actino- 
myces Harz, regarding Dzscomyces Rivolta as a synonsnn He gives 
the following generic description 

Faden sehr duim, etwa bis 0 5 mm lang, um emen festen Kern, welcher m 
den Faden durchzogen wird, strablig ausgebreitet, mit unregebnassig abgebenden 
Aesten, an den Enden m keulenformige, stark lichtbrechende Auscbwellungen 
ubergehend, welche Gliederung zeigen 

Trevisan (1889, p 927) recognized the fact that an organism named by 
Cohn (1875, p 186) Streptothnx Foersteri was closely related to the 
Actinomyces bovis Harz He concluded that neither Actinomyces 
Harz, nor Streptothpii Cohn were tenable, the former because of prior 
use by ileyen (1 c ) and the latter by Corda (1839, p 23) He 
accoidingly named the genus Nocardia, with Nocardia Actinomyces 
Trevisan as one of the five species Sauvageau and Eadais (1892, p 
242) suggested as a result of comparmg the genus Streptothri r of Cohn 
with othei known HyphomyceteSj that this genus should be merged with 
the Oospora of Wallroth (1837, p 182) Several authors have used 
this generic name Lmdau (1910, p 720) as recently as 1910 reaches 
the conclusion that this foim is most closely related to Oospora 

The name Actinomyces has been used as a generic designation by 
many authois Ludwig (1892, p 3) defined the genus as havmg 
blanched filaments, the branches swollen at the tips Term (1894, p 
79) noted the previous use b}’' Corda of Streptothizi and accepted 
Actinomyces Gaspermi (1895, p 82) concluded that it is valid and 
should replace Streptothrzx Cohn, Discomyces and Pleurimices Rivolta, 
Bacillus Nocard, Mzcromyces Gruber and Oospora Sauvageau and 
Radais Lachner-Sandoval (1898) made a careful stud^^ of the nomen- 
clature of the genus and concluded the nght generic designation to be 
Actinomyces. Levy (1899, p 1) confirmed his conclusions Berestnew 
(1899, p 390) concluded that on botanical groimds the name is tenable, 
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and that it is a most appropriate designation both because it mdicates 
a most important characteristic of the colonies on artificial media and 
because it shows relationship to the fungi Lehmann and Neumann 
(1896) m the first edition of their Grundnss use the name Oospora, 
but m later editions they have followed Lachner-Sandoval in the use of 
Actinomyces 

Gedoelst (1902) concludes Actinomyces to be mvalid, and substitutes 
for it Rivolta’s term, Discomyces This pomt of view is also taken by 
Moore and Wade (1919, p 55 ) 

Wnght (1904, p 349) concludes that the name Actinomyces should be 
stnctly limited to the parasitic forms which produce rays m tissues, 
and do not form chams of conidia or spores on artificial media For the 
forms which do not show the clubbmg m tissues and which develop 
p.1ia.iTia of conidia he used the name Nocardia Trevisan as emended by 
Blanchard (1896, p 853) Jordan (1910, p 411) used the same basis of 
differentiation The genus Actinomyces has also been recognized by 
Orla-Jensen (1909, p 334) and by Schlegel (1913, p 302) The latter 
author emphasized the formation of a true branched mycelium, re- 
production by conidial chams, and by the presence of the rayed form 
m the body tissues Petruschky (1913, p 270) gives a very confused 
discussion of this nomenclature He concludes that Actinomyces 
should be stnctly limited to the clubbed or ray forms m tissues, and 
that others should be termed Streptothnx Pmoy (1911) introduced 
the new genenc name Cohnistreptothnx for organisms of the type of 
Cohn’s Streptothnx foersten In a later article (1913, p 929) he reviews 
the use of the various genenc names proposed, and concludes that 
Streptothnx must be reserved for the hyphomycete of Corda, and that 
Actinomyces is equally untenable Discomyces he states was not pro- 
posed ongmally as a stnct generic designation, but as a common name 
and furthermore that it resembles m form too closely the group name 
Discomycetes of the Pemeales He quotes the action of the botanical 
section of the first International Congress of Comparative Pathology, 
which decided to adopt the genenc name Nocardia of Trevisan He 
divides the old genus Actinomyces mto two, Nocardia with N boms 
as the t 3 rpe, and Cohnistreptothnx with C foersten and C Israeli as the 
best known species Nocardia mcludes those forms which are aerobic, 
grow readily on artificial media and produce arthrospores Cohni- 
sireptothnx on the other hand, mcludes those forms which are anaerobic 
or at least microaerophihc, are relatively more difidcult of cultivation 
and do not produce arthrospores Ihis author comes to the conclusion 
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that the presence or absence of ^^clubs'^ when growmg in tissues is not 
diagnostic These are the result of certain interreactions between 
parasite and host, and may be produced m either genus under the right 
conditions 

Buchanan (1918, p 405) characterized the genus as follows 

Branched filaments, resembling mycelium, breaking up into segments which 
may function as conidia Usually parasitic Clubbed ends conspicuous m 
lesions Not producmg aerial h3rphae or comdia 

The type species is Actinomyces hovis Harz, the cause of bovine 
actmomycosis 

Castellani and Chalmers (1919, p 1041) reject Actinomyces m favor 
of Nocaidm Waksman (1919) m his monographic treatment of the 
group accepts the generic name Actinomyces as does also Lieske (1921, 
P 5) 

The description used by the '^Committee’’ of the Ameiican Societ 3 " 
of Bacteriologists (1920, p 198) and by Bergey et al (1923, p 339) 
follows 

Organism growing in form of a much-branched mycelium, which may break 
up into segments that function as conidia Sometimes parasitic, with clubbed 
ends of radiating threads conspicuous m lesions in animal body Some species 
are microaerophilic or anaerobic Non-motile 

The type species is Actinomyces bovis Harz 

jMeriill and Wade (1919, p 63) insist upon the non-vahdity of 
Actinomyce'i and the validity of Discomyces 

The claim of legitmiacj" for Actinomyces as a generic name for the 
organism causing lump}- jaw and other similai affections is menaced b^" 
two tacts First, the name Actinomyce was used by Meyen m 1827 for 
an entirely distmct fungus. Second, the generic name Streptothrix 
Cohn has priority Probabty the best analysis of the situation is that 
which has been furnished by Breed and Conn (1919, p 585, 1920, p 
489) They sa}’’ (1919, p 594) 

Two attempts have already been made to establish the validity of a generic 
name for this group of organisms through legislative action both of vhich must 
be regarded as abortive. The first was taken by a Committee of the English 
Society of Pathologists who, as reported by Foulerton (1912, p 301), approved 
the term Streptothrix Cohn m ignorance of the general and wide usage of Strep- 
tothnx Corda The second was taken by the Botanical Section of the First 
International Congress of Comparative Pathology accordmg to Pmoy (1913, 
p 933) and confirmed by him m a letter dated September 9, 1918 The name ac- 
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cepted was Nocardta The official record of the Congress however contains no 
reference to this action which is stated to have been taken during the discussion 
of a paper by Potron (1912) As this action ignores the stronger claims of Ac- 
tinomyces and DiscomyceSj and does not appear in the official record, it cannot be 
regarded as final 

And further 

Because of confusion between Streptothnx Corda 1839 and Stt eptothnx Cohn 
1875 and the general use of the former term by mycologists, the latter term should 
be generally disregarded According to the International Rules of Botanical 
Nomenclature, the limited use of the term Actinomyce by Meyen in 1828 and 1832 
is not sufficient to invalidate the generally used Actinomyces Harz 1877 provided 
the latter is accepted as a genus conservandum by an International Botanical Con- 
gress The contmued use of the latter term is therefore recommended The 
type species of the genus is A horns Harz 

Later they note that both botanical and zoological codes provide for 
the retention of generic names which differ only by a single letter 
(International Botanical Code, Chapter III, Article 57) They note 
fuither et 3 mological differences between Actinomyce and Actinomyces, 
(1920, p 490) 

Although the stem words from which Actinomyce and Actinomyces are derived 
have identical meaning in the original Greek, “myce” is deiiv^d from the less 
commonly used femmine word, yX)Krj, while “myces^’ comes fiom the masculine 
noun, JL 1 O/ 07 S Thus the two generic terms in question ought not to be regarded 
as homonyms as is done by Merrill and Wade This view wo find h is already 
been expressed by Gussow (1914) m a paper which we had overlooked, and is 
confirmed by those authorities with whom we have consulted This being the 
case legislative action by an International Congress is unneccssai y Actinomyces 
Harz is valid without such action and should be retained rathci than Dt'^comyces 
Rivolta 

The generic name Streptothiii Cohn which has been held by some 
wiiters to have prionty ovei Actinomyces is clearly invalid Corda^s 
genus Streptothnx is well charaeteiized both by description and figuie, 
it has had additional species described, and is generally recognized in 
classifications of the Hyphomycetes The genus Oospora Wallroth 
mcludes forms which are quite unrelated to Actinomyces^ these forms 
should therefore not be ascribed to it 

A real difficulty also presents itself when an attempt is made to pick 
the type of the genus It would seem certainly that to it the name 
Actinomyces bovis should be given Haiz did not publish cultural 
chaiacters It is impossible to determine with certamty just what his 
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species was Bostroem cultivated an aerobic t 3 rpe which produced 
spores Wolf and Israel descnbed an anaerobic asporogenous t 3 ^e. 
Wnght and Pinoy have both shown the latter to be far more common. 
The probabilities are that it was this form that was observed by Harz. 
It would seem logical therefore to apply to it the name Actinomyces 
bovzs, Pmoy (who accepts Nocar^dza mstead of Actinomyces) insists 
that the organism described by Bostroem, i e,, the aerobic spore pro- 
ducmg form be taken as the type. Wright states, “I think that the 
generic name Actinomyces should be restncted to microorganisms with 
the biological characters descnbed m this paper (i e , the Wolf-Israel 
type )” Certainly to call the organism most frequently associated with 
lumpy jaw in cattle anything other than A boms would prove to be 
confusing 

The difficulty is even more apparent and its solution more important 
if the genus is to be spht mto two Wnght uses Actinomyces for the 
anaerobic sporeless forms, and for the aerobic comdia formers the name 
Nocardia, following the emendation of the genus by Blanchard (1806, 
p 856) Pmoy, on the other hand, uses the designation Cohmstrepio- 
thni foi the foims termed Actinomyces by Wnght, using the name 
Nocardio m Wright’s sense 

It w’oald appear, therefoie, that the demands of priority would be 
satisfied by Wright’s use of the terms If all are to be mcluded in a 
smgle genus, it should be Actinomyces, if tw^o geneia they should be 
Actinomyces and Xocardia Cohnistreptothni is to be regarded as a 
S}mon 3 ’in of Actinomyces in the narrow’ sense The generic names 
Stieptothrii and Oospora should not be used foi this group 

Actmomycetaceae. A family name suggested by Buchanan {10 iS, 
p 403) as the smgle familj’ of the order Actinomycetales The Com- 
mittee of the Secret}^ of American Bacteriologists (1920, p 198) have 
suggested its use as the name of one of the tw’O families of the Acti *o- 
mycetales, the other bemg Mycohacteriaceae The Committee description 
IS ' 'Filamentous forms often branched and sometimes fonned myceha 
Conidia sometimes present Some species parasitic ’ ’ This desci iption 
IS also used by Bergejr et al (1923, p 338) 

In the present volume the recommendation of the Committee is 
followed 

Actinomycetales. A designation suggested b\" Buchanan (1917, p 
162) for the order of the mold bacteria The oiigmal description 
follows 

Mold-like orgaiusms, not typically water forms, saprophjrtic or parasitic 
Sheath not impregnated with iron, true hyphae with branching often evident. 



168 


GENEBAL SYSTEMATIC BACTEBIOLOGY 


conidia may be developed, but never endospores Without granules of free 
sulphur and without bacteriopurpurm Never producing a pseudoplasmodium 
Always non-motile 

The desciiption was emended by the Committee of the Society of 
American Bacteriologists to read as follows 

Cells usually elongated, frequently filamentous and with a decided tendency 
to the development of branches, in some genera giving rise to the formation of 
a definite branched mycelium Cells frequently show swellings, clubbed or ir- 
regular shapes No pseudoplasmodium No deposits of free sulphur or iron 
No bacteriopurpurm Endospores not produced, but conidia developed in some 
genera Usually Gram-positive Non-motile Some species are parasitic in 
animals or plants Not water forms Complex proteins frequently required 
As a rule strongly aerobic, (except for some species of Actinomyces and the gen- 
era Fusiformis and Leptotnchia) and oxidative Growth on culture media often 
slow, some genera show mold-like colomes 

This desciiption is also used by Bergey et al (1923, p 337). 

The committee recognized two families as belonging to this order, 
Actinomycetaceae and Mycohactenaceae The committee's suggestion 
IS followed m the present volume 

Actmomycetes. This family designation of the thread fungi was 
probably first proposed by Balbiani (1886, p 542) Later Lachner- 
Sandoval (1898) included in it the single genus Actinomyces Harz 
Lehmann and Neumann (1901, p 127) include within the family three 
genera, Corynebactenum L and N , Mycobacterium L and N , and 
Actinomyces Harz They give the following description of the family 

Delicate thread organisms, without chlorophyll, with true branching, in 
some cases with an abundant branched mycelium and the formation of conidia 
Young cultures often show only unbranched rods resembling bacteria which 
can m no way be differentiated from the ordinary fission fungi According to 
many authors there is a tendency to the formation of clubs or knobs at the ends 
of the threads 

The three genera may be differentiated by the following key 

A Cultures showing ordinary bacterial characters, flat or medium, micro- 
scopically rods with swollen ends Corynebactenum L & M 
B Cultures on solid media more or less folded 

I Usually short slender rods only, seldom short branched filaments, 
without aerial mycelium and without aerial conidia Acid fast — 
Mycohactenum L & N 

II Mycelial filaments long, often bent, without sheath, with true branch- 
mg Many species produce conidia or aerial hyphae Not acid 
fast— Actinomyces Harz 
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Orla-Jensen (1909) gives Acttnomycetes as the name of the second 
family of the bacterial order Cephahtnchinae He mcludes m it four 
genera, Rhtzomonas Jensen, Corynemonas Jensen, Mycomonas Jensen, 
and Actinomyces Harz. The designation has been extensively used m 
the literature as a group name 

It would seem that the form Actinomycetaceae would better fit no- 
menclatural usage m accordance with Article 21 of the botamcal code, 
and m this form would be a vahd family name 
Aerobacter. A generic name proposed by Beijerinck (1900, p. 
198) for certain gas producmg bactena of the so-called colon group. 
In sugar solutions all are facultative anaerobic, all ferment dextrose 
and levulose with the formation of levo-rotatory lactic acid and usually 
with production of gas as well The gas is a nuxture of carbon dioxide 
and hydrogen Sulfates are never reduced, while mtrates are readily 
reduced with formation of mtntes, but never of ammoma No spores 
are formed The orgamsms are easily killed by heatmg to 65®C The 
cells are frequently motile, either peritrichous or monotrichous The 
temperature optimum is about 28®C The following are the best 
known species which he hsts 

Airohacter aerogenes {Bacillus lactis airogenes Eschench) 

A coll (with many varieties, best known, commune) 

A viscosum 

A hquefaciens (Digests gelatine, monotrichous) 

Buchanan (1918, p 53) used this as a subgenenc designation foi 
the colon gioup of the gemus Bacterium, with the following diagnosis 
Fermenting both glucose and lactose with formation of both acid and 
gas Pathogenicity slight ” The type species was designated as 
Bacterium [Aeiohacter) cob This is probably to be regarded as an 
error A reading of the characterization of the genus by its author 
emphasizes that Bacterium (Aerobacter) aerogenes is, instead, the type 
for in the hst and descnption of species the latter organism is first 
given 

Beijennck (p. 197) emphasizes that this group is to be regarded 
as a true genus and not merely a physiological genus such as his 
Photobacter 

Aerobacter is rejected by Smith (1905, p 174) 

An Aerobacter tartanvorum was named by Nijdam (1907) 

Enlows (1920, p 13) gives the following charactenzation of the 
genus 
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Paeultative anaerobic organisms which give the “white lead test’’ with pro- 
duction of sulfides, and certain related ferment organisms No spores Very 
resistant to drymg Ferment dextrose and levulose with production of gas 
and usually lactic acid Sulfates not reduced Nitrates reduced to nitrites, 
but not to NHs 

JSpeeies Bacillus coh communis Escherich Includes here also B Uquefaciens 
Tataroff, and Bact lactis aerogenes Escherich, the latter becoming Aerohacter 
mrogmss 

Bergey (1923, p 205) recognizes the genus with the following 
description 

Motile or non-motile rods, commonly occurring in the intestinal canal of 
normal animals Produce acetyl-methyl-carbinol 

The type species is Acrohaci&r aerogenes (Escherich) Castellani and Chalmers 

If the colon typhoid group is to be subdivided, it would seem that 
Aerohacter should be regarded as a vahd generic name with Aerohacter 
.aerogenes (Escherich) Beijermck as the type 

Aerogenesbacterium. A generic name suggested by Orla-Jensen 
(1921, p 272) His statement follows 

The genus Bacterium will undoubtedly dissolve into several geneia, of which 
I may especially mention the Cohbactenum^ and Aerogenesbacterium The reason 
why I am now inclined, m contrast to my earlier opinion, to consider the coli- 
and aerogenesbacteria as two different genera, is because they differ not only 
in moiphological, but, as later researches have shown, also m biological respects 
I have myself proved (1914), that the Aerogenesbacteria completely oxidize the 
carbohvdrates when the nutrient matter offeis a sufficient buffer effect, and they 
thus correspond with their name in forming more gas than do othei bacteria, 
and Rogers, Clark and Davis (1914) have shown that in the gas developed by 
the Colibactena there is proportionately more hydrogen than in that developed 
by the Aerogenesbacteria 

This generic designation is apparently a synonym of Aeiobacter 
Beijermck It is also questionable whether the indirect reference is 
sufficient to estabhsh a species It is probable that Aerogeneshao- 
tenum aewgenes would be considered the type species, although this 
combination was not used by Orla-Jensen 

Aethyl-BaciUus. A name used by Fitz (1878, p 48) as a pseudo- 
generic or casual designation foi a rod shaped organism capable of pro- 
ducing ethyl alcohol from glycerin It is rejected by Smith (1905, 
p 174) and is invahd as a generic name 

Agonium. A genenc name used by Oersted (1844, p 44) to desig- 
nate a marine orgamsm, piobably an alga (See De Tom Sylloge 
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Algarum 5, 684, 1907) It is placed questionably among the bactena 
by De Tom and Trevisan (1889, p 938) with the following descnption 

Filamenta cylindrica, articulata, simplicia, basi ab apice superiors distmcta, 
e puncto central! co m m un e radiatim exorientia, caespites formantia Sporae 
(endosporae) maximae, ovales, smgulae m unoquoque articulo obvientes 

The only species (type) is Agomum centrale Oersted 

It IS doubtful whether this genus should be included with the 
bactena. 

Aktmomyces. A Gennan vanant m the spelling of the genenc 
name Actinomyces, qv Apparently the first record of its use is b}" 
Johne (1881, p 143) It is probably invahd. 

Albococcus. A genus of cocci pioposed by Winslow and Rogers 
(1906, p 541) with Micrococcus pyogenes (Ros) Mig. as the type 
The characteristics of the genus are given as follows 

Parasites Cells m groups and short chains (never m packets) Generally 
stam by Gram Growth on agar streak abundant and porcelain white m color 
Sugars fermented with production of slight amount of acid Gelatin lique- 
faction and nitrate reduction maj or maj not occur 

Four species aie noted Albococcus pyogenes (Ros ) W and R , 
A rhenaniis (Mig) W and R , A cand^cans iFlugge) W and R and 
A canescens (ilig ) W and R 

Later the Winslows (1908, p 192) levised their hst of species giving 
Albococcus pyogencb (Rosenbach") VTinsIow, Alb ep^dennidis (Goi- 
don) Winslow, Alb Candidas ^Cohn) Winslow, and Alb tetiagenus 
(Gaffky) Winslow’ 

Khgler (1913, p 432j has added one species. Alb lueae (Cohn, Flugge) 
Kligler 

The genus Albococcus is one of the geneia included by the Wm-low'- 
in the subfamily Paracoccaceae (q i ) 

To organisms of this gioup the generic name Miciococcus > 
was given by Cohn The forms occurring in inegular masses or grape 
hke clusteis, paiticularly those occunmg in pus, were named Staphy- 
lococcus {qv) b3" Rosenbach (1884, p 19) The species desciibecl 
were the golden and the white pus cocci, or Staphylococcus pyogenes 
aureus and Staphylococcus pyogenes albus On a later page, in a main 
heading, the phrase ^^Staphylococcus aureus (imt oder ohne albus)^^ 
IS used The trmomial forms of the names first given would probably 
bar the use of the genenc designation Staphylococcus unless a species 
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Staphylococcus pyogenes with two varieties aureus and albus could 
be conceived However, the use by Rosenbacb himself of the 
binomial forms Staphylococcus aureus and Staphylococcus cUbus an- 
swers all nomenclatural requirements Migula (1894, p 237) concluded 
this genus should be merged with the older genus Micrococcus Cohn, 
the species becommg M aureus (Ros) Migula and M pyogenes (Ros.) 
Mig. 

The Winslows concluded that these species should constitute the 
t 3 ^es of the genera Aurococcus and AWococcus respectively They 
(^carded the name Staphylococcus (q v ) apparently without suflicient 
justification The rules of botamcal nomenclature state exphcitly 
that when a genus is spht mto two genera the original generic name 
must be retamed for one genua. (See Art 45, International Rules for 
Botamcal Nomenclature) Inasmuch as Staphylococcus aureus was 
the first to be desenbed, the genenc name Staphylococcus might ap- 
propnately be retamed for the genus of which this is the type Ao- 
coringly the genenc designation Albococcus for the white form would 
appear consistent It should be noted that the ongmal specific desig- 
nation of albus should be retamed, the type of the genus then being 
Albococcus albus (Rosenbach) and not Albococcus pyogenes (Rosenbach) 
Winslow 

In the Prehinmary Report of the Committee of the Society of Amen- 
can Bactenologists (Winslow et al , 1917, p 559), the genus Albococcus 
IS recogmzed with the foUowmg diagnosis 

Differs from Staphylococcus m forming more abundant surface growth of 
porcelain white color, and in fact that liquefaction of gelatin when present is 
less vigorous 

Buchanan (1917, p 612) included Albococcus as a synonym of 
Staphylococcus 

In the Fmal Report (Winslow et al , 1920) the genus Albococcus 
IS merged with Staphylococcus 

Enlows charactenzes the genus as follows 

Parasites Cells in groups and short chams (never m packets) Generally 
stam by Gram Growth on agar streak abundant and porcelain white in color 
Sugars fermented with production of a slight amount of acid Gelatin lique- 
faction and mtrate reduction may or may not occur 

Type speaes (ongmal designation) A pyogenes (M pyogenes (Rosenbach) 
Migula) A.lso mclude here A rhmanus (Migula), A candicans (Flugge), and 
A canescens (Migula) 
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Tins genus has been considered invalid by Winslow, Rothberg, and Parsons 
(J Bact , V 5, no 2, 1920, p 161) The type species A pyogenes together with 
Staphylococcus epidermdis albiLS (Welch) Gordon, and Alhococcus epidermidzs 
the Winslows, becomes Staphylococcus epidenmdis 

If the white pus cocci and related forms are to be grouped together 
as a genus, the generic name AHococcus Winslow with the type species 
Alhococcus alhus (Ros) would appear to be vahd. If they are not 
sufidciently distmct to warrant generic recogmtion, they should be grouped 
with the golden forms in the genus Staphylococcus Rosenbach 

Alcaligenes. A generic name proposed by Castellani and Chalmers 
The first reference is 1919, p. 936. It is here cited, however, as 1918 
The diagnosis given is as follows: 

Definition Bhertheae which do not ferment glucose or lactose, and are char- 
acterized by their general lack of fermentative power and by actually increasing 
the alkalinity of the media Milk is not clotted, and is rendered alkaline. 

Type. Alcaligenes faecaks (Petruschky, 1896), emendamt Castellani and 
Chalmers, 1918. 

Here also comes Alcaligenes mvax (Archibald, 1918), which was obtained from 
the blood of a case of enteroidea m the Anglo-Eg 3 T)tian Sudan, produced acidity 
in galactose and mannitol and was characterized by its marked motihty. 

The genus was also later discussed (1920, p 604) with two species 
described 

Bergy et al (1923, p 233) included this as the sixth genus of the tribe 
Bactereae with the descnption ‘‘JMotile or non-motile rods, generally 
occurring in the intestinal canal of normal animals Do not form 
acetyl-methyl carbmol Do not ferment any of the carbohx’-drates 

Alkalibactenaceae. A family of bacteria named by Orla- 
Jensen (1909, p 313) belonging to the order Pentnchinae Orla-Jensen 
It contains three genera, Liquidohadenum Orla-Jensen, Bacillus Cohn, 
Urobacillus Miguel It includes those bactenal genera charactenzed by 
the production of a decided alkahne reaction m media as a result largely 
of the development of ammoma The bacteria are neither obhgate 
anaerobes or microaerophiles The name of this family does not conform 
to Article 21 of the botamcal code because it is not designated ‘‘by the 
name of one of its genera or ancient generic names with the ending 
aceae ” It would appear therefore not to be tenable 

Alkaligenes. A variant spelling of Alcaligenes (qv) It was used 
by Castellam and Chalmers (1919, pp. 1405, 1408, 1409) inrefernng 
to their genus Alcaligenes descnbed earher in the same volume. It is 
also used by Evans (1923, p 1945) 
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AUococcaceae. A subfamily of bactena belonging to the family 
Coccaceae described by Fischer (1897) (1903, p 59) The subfamily 
IS regarded as made up of two genera, Micrococcus Cohn and Planococcus 
Migiilfl It contains those cocci in which the planes of fission have no 
detote sequence, and there are no pronounced colomes or growth 
forms The cells are isolated, m short chams or irregular clusters 

The ending of the name of this subfamily, if used, should be mdme 
rather tha.Ti oceoe in conformity with Article 23 of the International 
Code The code specifically states “Names of subfamihes {svJb- 
famikoe) are taken from the name of one of the genera m the group 
with the ending otdeae ’’ As a subfamily name AUococcaceae would 
therefore appear not to be tenable for this reason and because not 
denved from the name of one of the constitutent genera 

Amoebobacter. A genus of the sulphur bactena descnbed by Wmo- 
gradsky (1888, p 71) He says, 

findet man eine Familie von so dicht zusammengepressten Zellen, 
dass man die einzelnen Zellen fast gar nicht unterscheidet, und die ganze Gruppe 
fast homogen erscheint Die Farbung ist zart rosenroth hier und da finden 
sich wenige Schwefelkornchen Um die Zellenmassen sieht man eine Hulle, 
welche aus zwei Schichten besteht, erne immere schwach lichtbrechende und 
erne aussere stark lichtbrechende deutlich doppelt contounrte Schicht Stellt 
man eine solch encystierte Familie em, so sieht man etwa nach 4 Tagcn dans 
die Cyste gesprengt wird und ihr nunmehr deutlich aus Cocccn bestehender 
Inhalt ausserst langsam herauszuknechen beginnt Der Austritt daiiert manch- 
mal 1-2 Tage Es bliebt eine leere Cyst zuruck, welche sich noch lange unver- 
andert erhalt Der Gestaltwechsel dei Amoebobacterfamilien hat 

semen Grund dann, dass sowohl die einzelnen Zellen mnerhalb der Familie, 
als die Familien als ganze beweglich sind 

Three species are described, Amoehohacter roseus^ A granula and 
A bacillosus In the first the cells are spherical 2 8 to 3 4/i in diameter, 
or elongate to 6fi In the second the cells are very minute, scaicely 
0 5ja, and in the last the cells are rod shaped, 2 to in long and 1 7n 
thick 

The genus was next recognized by De Toni and Trevisan (1889, 
p 1043) as the only genus of the tribe Amoebohacteneae Trevisan 
They give the following definition 

Cocci globos vel ovoideo-ellipsoidei, densissime in familias primitus adparenter 
fere homogenes, amoeboideomobiles cumulati cysti debus bistratosis circum- 
cincti interior! stratu parum refnngente, exteriori valde refngente cito delabent- 
ibus Cocci demum liberi mobiles Coccorum divisio in unam directionem 
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Winogradsky's three species are recognized 

An adequate study of this group since the monograph of Wmogradskj. 
does not seem to have been made, although the genus Amoebdbader 
Winogradsky has been accepted by many subsequent authors This 
genus was included by Migula (1900, p 1045) in the subfamily Amoelo- 
badenaceae, together with the genera Thtodzctyon, Thothece and Tht(h 
polycoccus Migula (1904, p 146) gave the following genenc diagnosis 
“Zellen zu Famihen vereinigt, nach emen Richtung des Raumes sich 
teilend, Famihen amoeboid beweghch, Zellen durch Plasmafaden 
verbunden " 

Erwm F Smith (1905, p 163) hkewise places the genus in the family 
Amoebohactenaceae, and with the following description. 

Cells connected by plasma threads Families amoeboid motile The cell 
families slowly change form, the cells drawmg together into a heap or spreadmg 
out widely, thus bnngmg about a change m the shape of the whole family In 
a restmg condition a common gelatm is extruded, the surface of which becomes 
a hrm membrane 

In several descriptions, the connecting threads are designated as 
protoplasmic, apparently without suJfficient justification For example, 
Frost (1911, p 61) in a tabulation of Migula’s classification states 

The cells are united into colonies and after di\ision in one direction of space 
remain attached together b\ threads of protoplasm The colonies possess 
amoeboid motilit} The cells change form b\ contraction and the spreading out 
of the protoplasm 

Buchanan (1918, p 4b9j designated the first species desciibed by 
Winogradsky, *4. moebobactei / oaeiiSj as the type His desci iption follows 

Cells connected bj plasma threads Families amoeboid motile The cell 
families slowlj change form the cells dra^vmg together into a heap or sniead- 
mg out widely, thus bringing about a change in the shape of the whole family 
In a resting condition a common gelatin is extruded, the surface becomes a 
firm membrane 

Enlows (1920, p 14) gives the following characterization 

Cells divide m one direction of space, usualh round, and united into families 
by means of plasma threads Families haxe amoeboid motion In the restmg 
state the extruded gelatm becomes stiffened, forming a firm 2-layered mem- 
brane Sulfur granules here and there Cell masses a delicate rose red 

Type species (subsequent designation by Buchanan (J Bact , v 3, no 5 
1918, p 469)) Amoebohacter roseus Winogradsky Cells spherical, 2 S to 3 4ju 
m diameter Winogradsky also includes here A bacillosus (rodlike cells 2 to 
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4ft long by 1 7 m), and A granula (cells sphenoal, exceedingly small— scarcely 
0 5iu in diameter) 

Bergey et al (1923, p 398) followed Bucbanaii 

Orla-Jensen (1909, p 334) proposed that Amo^obacUr be replaced 
by a new term Amoebomonas 

Apparently no author has studied the organisms of this genus since 
Winogradsky’s ongmal descnption 

Amoebobactereae. A vanant spelhng of Amo^obacteneae used 
by Bergey et al (1923, p 398) for the fourth tnbe of the subfamily 
ChranwMmdeae with the descnption “ Sulphur bacteria in which the 
cells are umted mto famihes Cell division occurring only in one direc- 
tion of space ” 

One genus only, Amoebdbacter is included 

Amoebobactenaceae. A subfamily of the family Rhoddbadenor 
ceae of the sulphur bactena estabhshed by Migula (1900, p 1045) 
to contain the genera Amoebobacter, Tkiod/ictyon, Thiotkece, and Thto- 
polycoccus 

Ihis subfamily is charactenzed by havmg the cells umted mto fam- 
ihes, cell division occ’imng in one direction of space It has generally 
been recognized by subsequent authors deahng with this group, as 
Migula (1904, p 146), Erwin F Smith (1905, p 163), Frost (1911, p 61) 

Article 23 of the International Eules for Botamcal Nomenclature 
would require the change of the subfamily name to Amoebobactenoideae 

Amoebobacteneae. A subtnbe of the tribe Ascococceae Trevisan 
(1889, p 1043) estabhshed by Trevisan, to include the single genus 
Amoebobacter The diagnosis given is “Coca in muco matncah in 
senes filamentosas laze conjuncti Cystides universales tenuissimae, 
ato dildbentes Cystides speaales nullae ” 

The International Rules of Botamcal Nomenclature (Article 23) 
would require the change of this name if used for designation of a 
subtnbe to Amoebobactennae 

The same name was used by Buchanan (1918, p 469) to designate a 
tnbe with the followmg diagnosis “Sulphur bactena in which the cells 
are umted mto families Cell division occurrmg only m one direction 
of space ” Four genera were mcluded Amoebobacter, Thiodictyon, Thio- 
thece and Thwpolycoeeus Bergey et al (1923, p 398) used the speUing 
Amoebobactereae g v 

Amoebomonas A name proposed by Orla-Jensen (1909, p 334) to 
replace the genenc name Amoebobacter, Wmogradsky of the Bhodo- 
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hadmaceae It is a synonym, and probably mvahd as a genenc 
designation N o species were designated 
Amphitncha* A designation suggested by Messea according to 
Kruse for those motile bactena with a flagellum at each end of the ceU 
It is the first group of the Tnchobadena g v 
Amylobacter. A casual name used by Trecul (1865, p 435) for 
certain rods found between the cells of decaying plant tissues He 
said 


Malgr6 la variety des formes de ces petits vegetaux, au plutOt k cause de cette 
vanet6 mtoe puisqui Ton passe d’une forme k Tautre par toutes les gradations, 
en raison aussi de l^anndon qu’ils contiennent, et pour rappeler la resemblance 
des formes cylindroides avec les Bactenes, je crois utile de les reunir sous le 
nom d^Amylobacter Si on voulait les diviser d’apr^s les formes les plus dis- 
parates, on pourrait 4 tablir troir sous genres, 1, ‘TUrocepkcdum qui compren- 
drait les formes en t4tard, 2, V Amylobacter vrai, auquel serarent attribuees les 
formes cylmdrace4s, 3, le Closindtumj qui refermerait les formes en fuseau ** 

This author gave no specific names What was later regarded as 
the same orgamsm was named Bacillus amylobacter by Van Tieghem 
(1879, p 25) 

Duclaux (1895, p 813) revived the name, descnbing two species, 
Amylobacter butyhcus, and Amylobacter ethyhcus 

Ce sont partout des bacilles dont la largeur et la longueur varient avec le 
milieu de culture, c> Imdnques lorsqu^ils sont jeunes, se renflant plus ou moms 
quand ils vieillissent, en un point oiX apparatt la spore Chez la plupart d’entre 
eux, de mime du reste qu’avec des bacilles qui ne consomment ni amidon ni 
cellulose, la formation de les spore est pricedee d^une plnode ofl une partie du 
protoplasms du bacille se colore par Tiode 

He notes that Beijeiinck had pre'viousl} suggested Granulobacter 
for this type of organism 

The genus should be asciibed to Duclaux A butylicus is the type 
Amylobacter is hsted as a s^monym of Clostridium by Prazmowski 
(1880, p 23) and by De Tom and Trevisan (1889, p 1002) It is re- 
jected by Erwin F Smith (1905, p 174) 

The use by Trecul of the name Amylobacter does not entitle it to 
genenc recogmtion because it was not coupled with the name of any 
particular species in the form of a binomial It existed therefore, 
simply as a casual name until its use by Duclaux In the meantnne, 
however, the genus Clostridium (q v ) had been created for such types 
of bactena As a generic designation it should probably be written 
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Amylohacter Duclaux Ifc is a synonym of Clostridium, and Oranu^ 
lohacter at least in pait 

Amylobakter. A German spelling of Amylohacter A casual name 
It has been used among others by Schattenfroh and Grassberger 
(1899, p 700) It IS not a vahd spelling of the generic name 

Aphaneroglia. A generic name proposed for the single genus of 
the first order Protobactenes by Maggi (1886, p 81) One species, 
A. apuae potahlis is hsted, but without description 

Aplanobacter, A geneiic name proposed for non-motile rods by 
Erwin F Smith (1905, p 171) The diagnosis given by Smith is as 
follows 

An unattached, non-motile, rod-shaped organism, destitute of chlorophyll 
and multiplying by fission, sometimes forming threads of considerable length 
The type of the genus, in the family Bactenaceae, is that organism causing 
anthrax and most commonly known m literature as Bacillus anthracis Cohn 

The generic names Bacillus Cohn and Bacteridium Davaine have 
both been apphed to this type species The type of the genus Baallus 
Cohn is generally accepted as Baallus suhtilis Cohn The essential 
morphological dijfference between B suhtilis and B anthacis is the 
possession of pentrichous flagella by the former, and then absence 
m the latter Smith contends that lack of motility is a characteristic 
which wai rants the separation of the anthrax organism from Baallus 
Evidence is continually accumulating to show that geneiic sepaiations 
among the bacteiia solely on the basis of motility lead to a violent 
disairangement of natural gioupings Granting, however, that anothei 
generic name should be found, Davaine^s genus Bacteridium would 
appear to be tenable It was founded upon the B anthracis and cieated 
because of the lack of motility of this foim Smith argues that the 
name Bacteridium (q v ) is preoccupied m botany However, the names 
previously used (see discussion of Bactendmm) have been spelled 
Bactndium Smith regards this as the same word, making Bactei idium 
untenable As noted elsewhere, a strict interpietation of the rules of 
the International Code would indicate that the difference in spelling 
is suflBlcient to make the generic name Bacteridium valid It should 
also be noted that the generic name Pollendera Trevisan (1885) has 
priority over Aplanohacter 

Migula has defined the genus Bacterium (q v ) to include the non- 
motile lods As noted elsewhere, this use of the term Bacterium is 
scarcely justified, it probably should not be used in this group. 
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It would seem that the generic name Aplanohader Smith must be 
regarded as a synonym of Bactendium Davame, and hence invahd 
unless it can be shown that for some reason the latter name as well 
as Pollendera are not tenable 

Arloingillus. A genus of anaerobic spore bearing bactena pro- 
posed by Heller (1922, p 21) Her descnption follows: 

Clostndioideae that attack sugars T^ith considerable energy but have a some- 
what restricted action on proteins Liquefy gelatin but do not produce HsS 
demonstrable by a lead-acetate-paper test m blood broth In meat medium 
produce gas and a pmk coloration that soon fades Autoagglutmate readily 
Clot milk if blood is present Do not digest serum or egg Vegetatne forms 
are small Gram-negative rods with even staming forms about to sporulate are 
uneven m staining reaction, often far larger than vegetative rods citron or 
spmdle shaped, orgonts ^see Heller*, show marked tendency to store up granu- 
lose Spores oval, vary greath in length Bacilli do not form long chains m 
the liver of animals Colonies in deep agar lenticular, sometimes showing con- 
centric formation, or compound lenticular Colonies varj considerably ac- 
cordmg to specxes T^qiicallj to\ic tissue imaders vhich produce marked 
haemohsis Pathogenic for gumea-p’gs cattle and sheep 

j 8 spec es A Chau oei Baden im Cna u €c krloing, Come\ and Thomas 
as destr'l ed m a future paper 

Thib genus contains several species which mil oe discussed These organisms 
show some ^xmilarA} to those of the genus 

The B enteritidis-sporoqenes Klein as descr Led b> von Hibler 190S sLou^a 
probabh be included m the genus The onh character \\h*ch is markeuH’ 
different irom that of the genus is the energet c fermentation of milk shown oy 
\ on Hibler’s bacillus IV 

Arthrobacillus A genus of bacteiia nioposed by Tische^ 1S9" 
p 136) to include the non-motile loJ-shaped oigam^ni^ t\hich pio- 
duce aithiospoies Xo type was designated 

Arthrobacter. A generic name pioposeJ by Fischer 1 1S95 p 141 
to include all non-flagellate lod-shaped bjctei^a whicn p^oliicc 
arthrospoies Xo specie^ aie named, hence the genus i^ invah I He 
says ‘'Vorlaufig kann keine Ait mit Sicheiheit hieihergestelli wcrdcn 
vielleicht wurde das Bacieinim Ureae hieihergehoien ” He apoaicntn 
a=JCiibes the name to De Baiy as he writes Arthohaci€» De Bui} 
Iischer (1903) himself later abandoned the designation It is listed 
as invahd by Erwin F Smith (1905, p 174) 

Arthrobactenaceen. A ^ Gattung’’ proposed by Hueppe USS6, 
p 145) to mclude the rod shaped bactena which produce arthrospores 
or at least do not form endospores The “Untergattungen” Artho- 
haktenum {Baktenum s str) and Spiruhna {Proteus) are included 
Evidently this should be regarded as a casual family name 
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Arthrobacteriijm. A name proposed by De Bary (1884) to in- 
clude rod-shaped bactena which produce arthrospores No species 
were descnbed The genus was also mentioned by Hueppe (1886) 
and was included in his classification of bactena De Toni and Trevi- 
san (1889, p 1054) give Arthrohactenum De Bary (1887) as a synonym 
of Streptococcus As stated by VuiUemin (1913, p 520) this genus has 
not been preserved or used because it was founded upon the false assump- 
tion of arthrospore formation. 

Enlows (1920, p 15) states 

According to Comp Morph and Biol Fungi, Mycetozoa and Bact , Auth, 
Eng rev trans by Garnsey, Oxford, 1887, pp 454 and 468 This genus is pro- 
posed for that group of the genus Bacterium in which no endogenous spore- 
formation occurs “To denote the species which constitute the genus Bacterium 
of authors, I use partly the generic name Bacillus . and partly the 

name Arthrohactenum Single members may simply separate from their con- 
nections with others, and under suitable conditions become the initial members 
of new combmations, they have therefore claim to the name spore In other 
respects there is no general characteristic distinction between them and the purely 
vegetative members 

Species Bactenum zopfii Kurth, Bact mensmopoedioides, Bact acetij and 
Bact pastonanum Hansen 

Maggi (1886, p 84) gives Arthrohactenum aceU De Bary as a synonym 
of Bactenum aceti Zopf 

It is doubtful whether the rather casual use by De Bary is sufficient 
to vahdate the genus Apparently no type has been designated 

Arthrobactndium. A genus proposed by Fischer (1895, p 140) 
to include those rod-shaped bacteria with diffuse flagella which pro- 
duce arthrospores The genus was later abandoned by Fischer (1903) 
as based upon a false interpretation of morphology It is also re- 
jected by Erwin F Smith (1905, p 174) The genus is not tenable 
because no species have been definitely assigned to it 

Arthrobactnllum. A generic name proposed by Fischer (1895, 
p 139) to include those rod-shaped bactena which are motile by means 
of a tuft of polar flagella, and which reproduce by means of arthrospores 
The name is mvahd It rests upon a mistaken interpretation of 
morphology and has no described species It was later abandoned by 
Fischer (1903) himself as untenable It is also rejected by Erwin F 
Smith (1905, p 174) 

Arthrobactnnium. A genenc name proposed by Fischer (1895, 
p. 139) to include rod-shaped bactena having one polar flagellum 
and producing arthrospores This genenc name has never come into 



GENERAL SYSTEMATIC BACTERIOLOGY 


181 


general use It is founded on a misconception of bacterial morphology, 
has no named species, and has been abandoned by its author (1903). 
It should be considered as mvahd It is rejected bv Erwm F Smith 
(1905, p 174). 

Artfarobaktenaceen. A variant of Arthrobactenaceen A name used 
by Hueppe, (1886, p 145) for a ^'Gattung” mcludmg the rod-shaped 
bactena which produce arthrospores or at least which do not produce 
endospores The ^^Untergattungen’^ mcluded are Arthrobaktenum 
{Baktenum s str.) and Spiruhna (Proteus), The name is not Latin 
m form It must be regarded as untenable 

Arthrobaktenum. A spelhng of Artkrobactenurn De Barj." (q v ) 
used by Hueppe (1886, p 145) to designate an ^‘Untergattung’^ of the 
^'Gattung” Arthrobakteriaceen It is also given as Baktenum sensu 
stnctu. It includes those straight rod shaped organisms which pro- 
duce arthrospores, or at least do not produce endospores 

Arthrokokkaceen. A name used by Hueppe (1886, p 144) 
for a ''Gattung’’ of bactena with sphencal cells which produce arthro- 
spores or whose method of spore production is unknown The follow- 
ing “Untergattungen” are included Arthro-StreptokokkuSf Leitconostoc, 
Merista, Sareina, Mtkrokokkus, Askokokkus It may be regarded as 
mvahd 

Arthromitus A genenc name proposed by Leidy (1849, p 227) 
for two organisms found in the rectum of Julus These he named 
Arthromitus cri^tatus and A nitidus 

The following is the description given by Leid\ to the genus and 
to the first species described 

Filaments alwa>s simple, cjlmdric articulated, without ramuli, attached 
by means of a nuclear bodj , and with no evidence of interior structure 

Arthromitus crittatus Filaments delicate straight or inflected, growing m 
tufts usually of moderate density, from minute, attached jellowish rounded or 
oval nuclear bodies Articuli short, c\lindric, uniform measuring ^,,^90 inch 
in length by Touoo breadth, with no traces of interior structure 

Length 3^5 to inch breadth 15^00 i^ch 

Habitat Same as Cladophjtum comatum, but rareh growing in such dense 
tufts 

Later (1852, p 35) he described Arthromitus nitidus This species 
IS descnbed as follows 

Filaments very long, hyaline, grows usually in twos or fours, pomted at the 
origin, rounded at the termmation Articuli very distinct length equal to the 
breadth of the filament Sporuli formed within the articuli solitary, usually 
oblique, oval, amorphous 
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Length. 1 line by broad Spores y inch long, by y inch broad* 

Habitat Grows in considerable quantity with a profusion of young of En- 
terobryus elegans from the mucous membrane of the posterior portion of the 
rectum of Julus marginatus 

Eemarks Since I established the genus Arthwmitus I have observed the 
formation of its sporuli These originate in the amorphous matter of the ar- 
ticuli, apparently by a very gradual aggregation and condensation of the con- 
tents They are always single, and usually he oblique, and frequently alternate 
with each other in this position in the different articuli When they first appear 
they are larger than when fully formed, are frequently bent, or clavate m form, 
and very indistinct, but as they ripen they become more regular, oval, distinct, 
and quite refractile of light Usually they are observed at the extremity of the 
filaments only, but frequently they are found existing in the whole length of 
the latter 

A species of ArthromiiuSj and also of Cladophytum is found in the intestine 
of Polydesmus viigimensis 

Robin (1853, p 359) gives the following generic and specific 
description 

Filaments toujours simples, cylmdriques, articulds, sans ramifications, fix^s 
au moyen d’un corps nucl6aire, sans structure bien d^finie 

Arthromxtus cnstatus, Leidy Filaments fins, croissant en touffes m4dio- 
crement e'paisses, sur de petits corps arrondis, fix4s et jaunatres, articles courts, 
cylmdriques, imiformes, ayant 0““, 002(-^7)’9^ de pouce) de long et0““,001 (y 5-, 
de pouce) de large, sans structure int^rieure 

Ce \^g4tal offre une longueur qui vane entre 0“®065 et 0““, 543 (37^ et4^5 
de pouce), et une largeur de 0®®, 001 Cy ^Vo' pouce) II se trouve dans 
les memes points que le Cladophytum comatum, mais rarement en touffes aussi 
^paisses 

Arthromitus mtidus, Leidy Filaments tr5s longs, hyahiis croissant au 
nombre de deux ou quatre, ammcis 5, Torigme, arrondis vers leur terminaison 
articles tr^s distmcts, A longueur egale A la largeur du filament, et renferinant 
des sporules g^neralement ovales, amorphes et I'joi^e® 

Ce v6g6tal a environ 2®®,13 (1 ligne anglai'^e de long), sur0«“005 (-s^/^^de 
pouce) de largeur Spores, 0®®,003 (ttVt pouce) de long, ou 0“®,002 ixU 0 
de largeur 

II croit en grande quantity avec VEntcrobryus elegans dans la muqueuse de 
Textrtoite du rectum du lulus warginatus Une esp6ce d* Arthromitus se trouve 
aussi dans Tintestm du Polydesmus vtrginiensis 

Les sporules des Arthromitvt> se forment par condensation de la substance 
amorphe qui remplit les articles Us sont toujours Isolds, ordinairement placds 
obliquement Quand ils commencent A se former, ils sont plus grands que 
lorsqu’ils ont acquis tout leur ddveloppement, un peu recourbds et tr^s peu 
distmcts, mais en murissant ils deviennent plus rdguliers, ovales, trds nets, et 
rdfractant bien la munidre Quelquefois on ne les trouve qu’A Fextrdmitd des 
filaments, mais souvent il en existe dans toute leur longueur 
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CoUia (1913, p 63) revived the generic name as a smtal 
tion for an organism from the alimentary tract of the frog 
Arthrormtus hatrachorum is described as follows 

Son thalle filamenteuv, non rameux, h croissance md^finie contenu gran- 
ulenx partag4 en articles d’environ 3,5u de large sur 2 It 3/i de hauteur, circulaires 
en coupe transverse, rappelle d'assez pr^s le port de certames Oscillan^es mais 
il est mcolore De place en place, et sur certains thalles seulement, des cel- 
lules plus 4paissies, contenu tr^s colorable font quelque peu sailhe sur Taligne- 
ment des autres apr^s la fixation, on voit souvent, de chaque cote, des cellules 
claires d4g6n4r4es Je pense qu^il s’agit la peut-^tre d'41§ments vieillis ou 
morts, tels que ceux qu*on observe chez beaucoup de Cyanophyc4es (les Scyio- 
nema par evemple), 414ments qui pourraient se trouver Iib4r4s par la rupture 
du thalle La sporulation a lieu par voir endog^ne, avec une spore pour chaque 
cellule et d*une mani^re toute sporadique pour les cellules d^un thalle donn4, 
la spore est arrondie, circulaire en coupe transverse, mais tr4s nettement ellip- 
soide quand on Papercoit de profil Elle est situee k Tmterieur de la cellule 
avec une forte obliquity Les 4bauches sporales, d'abord spheriques et tr4s 
petites, puis plus volumineuses, se eolorent intens4nient par les m4thodes k 
froid (h4matovylme fernque par exemple), tandis au'a matunte complete, elles 
ne sont plus p4n4trables qu’lb chaud, comme chez les autres Bacteries Rectum 
des tetards d^^Jyte en compagnie de Baallus camptospora et de Spirillum pro- 
eclarum, trouv4 aussi (ou une forme tres voisine) dans Tmtestm post6rieur 
des lar\es de Bufo calamxta Laur a Viarmes fSeine-et-Oise i 

Chatton and Perarcl (1913, p llbO) conclude that the Hygrocrocis 
jte^vvahs of Valentin and the Ai^h.onifus cri6tatus of Leidy belong 
to the same genu^ and on gioand^ of piioiitv the} select Hygrocrocis 
They say 

Dans des rrepa’-at ons ae con+en * mtcst nil de tern^’^es nous aions retrouv4 
les ArtJ rumituo de LeuU, et M A Borrel rous a i^^ontie chez des Blattes des 
&chizoph\tes que nous identifions a VNi^grutrocin ^niebiino^hi) de Valentm 11 
nous semble d’adleurs que ces formes sont gtnenauement idemiaues 

Ce sont de longs filaments a compart ^ments subegau\ cuoioues a croissance 
ndcSnie, immobilcs et qui au surplus sont d’aprts Leid\, fi es a la naroi m» 
testinale par bouquets sur une sorte de p»ed commun globuleu\ II } a dans 
les regions sporulees de ces filaments une endospore par cellule et ces cellules 
snorigenes ne sont point hvpertrophiees (See Hygrocrocis ) 

Apparently Aithromitus is a valid geneiic designation 
Arthrospirobactenum. Enlows (1920, p 16) states 

This genus has been ascribed to Hueppe In his ‘‘Die Formen d Bakt 
Wiesbaden, 1885, p 146, where he classifies the bacteria, he gi\es as “Gattung” 
III, Arthro-Spirobakteriaceen The vegetatue cells are screw-hke rods No 
endogenous spores Arthrospores He places Spirochaeta as a subgenus of 
this 
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The ascription noted by Enlows has not been found, 

Artho-Spirobactenum. Enlows (1920, p 88) states 

Arthro-Spirobactenum Klebs, 1887 

Die AUg Path , Jena, 1887, p 88 In a r4sum6 of Hueppe's classification, 
Klebs gives this spelling, and cites the 1881 edition of Hueppe^s Die Formen d, 
Bakt 

Arthrospirobakteriaceen. A name used by Hueppe (1896, p 146) 
to designate a '^Gattung^' of bactena in which the cells are spiral, 
and which produce arthrospores, or at least do not produce endospores 
One ^'Untergattung^^ only, Spirochaeta, is included. The name is 
evidently invahd, or at most, a casual family designation 

Arthrostreptococcus. A variant (m proper form) of Arthro- 
Streptohokkus q v. 

Arthro-Streptokokkus. A sub-genenc name proposed by Hueppe 
(1886, p. 144) to include those bactena with spherical cells, occurring 
in chains in indefimte zoogloea, and without endospores It is based 
upon a misconception of morphology, it is not spelled as a Latin word, 
no species are definitely assigned to it, and it is essentially synonymous 
with Streptococcus 

Ascobacillus. Apparently first introduced as a casual name by 
Edington (1887, p 1265) for an organism found in the blood of a 
patient with scarlet fever De Tom and Trevisan (1889, p 1034) under 
^^species quod genus dubia’' give Edmgton^s ^^ascobacillus of Scarlet 
Fever as a synonym of Klebsiella Edingtoni Trevisan The follow- 
mg description is given 

Baculis cylmdraceis, tenuibus, 0 8ju longis, 0 2/* latis Sporae plunes centum 
in capsulis, quam baculis multo amplioribus, lucamcaeformibus contentae 
Hab in squamis et sanguine hominum scarlatina laborantmm In cultuns 
gelatmamo lente liquefacit, coloniae fiavae 

Enlows (1920, p 16) says 

Small rods, 0 8/t long by 0 2ju broad, often dumb-bell shaped, made up of long 
ovoid spheres Spores are contained m large sausage-shaped capsules many 
hundred times larger than the bacilli themselves Found m the blood of a 
patient dying of scarlet fever 

As a generic designation Ascobaallus was first used by Unna and 
Tommasoh (1889) The name first appeared (p 15) as Ascobaallus 
atreus m a hst of organisms isolated from the skin Later (p 60) 
the organism is more adequately described 
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The organism is a straight or somewhat bent rod, 1 by 0 single or 
pairs or bundles, motile, spores unknown On gelatin the growth is very slo\., 
m two weeks the superficial colomes are opaque yellow points, the deep colonies 
scarcely yellow Under low magnification the latter are gray yellow, opaque 
The organism is aerobic, does not produce gas and forms a citron yellow pig- 
ment. 

Migula (1900, p 842) termed this orgamsm Bamlus citreus 

Moreno (1901, p 112) described an AscohacdliLs aquatilis jMac6 
(1913, p 586) regards Ascdbacdlm as a sjmonjTn of Ascobactenum q,v. 
makmg Ascohacillics citreus a synonym of Ascobactenum luteum Babes. 
Mac6 also mcludes as a synonjmi the Ascobactllus sacchan Greig-Smith 
(1903) 

Enlows states (1920, p 16 for the Unna t 3 rpe) : 

Straight or bent bacilli, 1 to 3u by 0 3/t, smgle or in twos, grouped or m bundles. 
Masses taken from agar present the appearance of -Ascococcifs hillrothn Cohn 
In the mterior of these masses the bacilli are nonmotile, but at the periphery 
a whirling motion may be observed 

Type species fmonotypy) A citreus Produces a citron yellow color on 
media Liquefies gelatm 

If the organism described by Unna and Tommasoli is worthy of 
recognition as a generic t}’pe, the name Ascobacillus would probably be 
valid It IS possible that it might be used as a generic name for yellow 
pigment forming rods if these should be grouped together, as has been 
done in Flavobacterium q v Otherwise Ascobacillus may be regarded 
as a s^momm and not tenable 

Ascobactena. A name (form genus) suggested by Billroth (1874) 
but with no designation of species 

It was proposed as a geneiic name by Van Tieghem (1880 p 151) 
Under the grouping of colonies pro'vuded with a membrane, he states 
that the types with cylindrical cells may be combined into the genus 
Ascobactena, which he regarded as an encapsulated Polybacteria One 
species was described, Ascobactena ulvina Van Tieghem It developed 
on the surface of water m w’hich leguminous seeds (lupine) were rot- 
ting It occurred in granular, polyhedral masses, each enveloped in 
a thick cartilaginous membrane, in a layer hke the alga Ulva, Cells 
numerous smaU rods embedded in a common gelatin After the mass 
reaches a certam size, it sphts, while the gelatinous membrane is 
contmued over the two daughter masses 
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Later Van Tieghem (1884, p 1114) evidently regarded this as a 
form genus It was also recognized by Billet (1880, p 24) 

Apparently the genus was validly described, with type species 
Ascobactena ulvina Van Tieghem However, the species is so poorly 
characterized that its identification is questionable 
Ascobactenum. A generic name used by Babes (1890, p 155) m 
his descnption of Ascobactenum luteum This organism is mentioned 
as common in the air of the laboratory at Buda Pesth and in the water 
of the Dumbivotza It forms very pronounced transparent, yellowish 
colonies on gelatin The cells are rod-shaped, united in gi eater or 
less numbers by a large gelatinous or mucous capsule 
Mac4 (189,7, p 962) believes that there may be a relationship ex- 
isting between this form and that described under the name Asco- 
coccus 

Mac6 (1913, p 586) states 

Les 414ments en Mtonnets, v^ntables Bacilles, sont icunis, en nombre plus 
on moms considerdble, dans une grande capsule ovalaiie, g(Slatineuse ou mu- 
quese Le nom 6.^Asoohaallus doit 6tre consid^r^ comme synonyme et serait 
certainement k pr4f4rer, si Ton 4tait tout k fait fix 6 sur I'lndividualit^ de ces 
types microbiens, on peut conserver le terme Ascobactenum comme provisoire 
II y a peut-^tre des rapports ^ etablir entre ce type et ceux d<Scrits sous le nom 
d^Ascococcus 

He describes Ascobactenum luteum Babes and Ascobactenum aqua^ 
hie (Moreno) Mac4 {Ascobacillus aguahlis Moreno) 

It would seem that this genus has been validly desciibed, with 
type species Ascobactenum luteum Babes It is possible that it should 
be legal ded as a synonym of Ascobacdlusj q v 
Ascococceae. A name of a tube ol cocci of the subfamily Cocco- 
genae Trevisan proposed by Trevisan (1889, p 1037) It contains the 
sub-tribe Euascococceae Trev with the geneia Lamprocystts Schroeter, 
Ascococcus Cohn, Bolhngera Tievisan, Cenomesia Trevisan, ThiocysUs 
Wmogradsky, Thiothece Winogradsky, Leucocystis Schroetei, the sub- 
tribe Gaffkyeae Trevisan with the genera Chlamydatomus Trevisan and 
Gaffhya Trevisan and the subtribe Amoebobacteneae Trevisan, with 
the single genus Amoebobacter Winogiadsky 
It IS characterized as follows ''Cocci in famihas tegumentis vesic- 
aeformibus gelatmosis (cystidibus) obductae consociati ” 

The name has apparently been used by no other author 
Ascococcos. A form genus proposed by Billroth (1874, p 13) 
It was intended to include those growth forms of the polymoiphic 
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Coccobactena sepUca (qv) in which the cells are spherical and em- 
bedded m relatively dense zoogloeal masses, the masses being well 
limited, usually oval and distmct To one particular form the bmomial 
Ascococcos parvus (p 98) was given This is insufficiently described and 
cannot now be recogmzed. 

The genenc designation Ascococcos Billroth should be regarded as 
invahd for the following reasons 

1. The name Ascococcos uses the Greek termination os instead of 
the Latm us Article 7 of the Botanical Code specifically states 

Scientific names are in Latm for all groups When taken from another 
language, a Latm termmation is given them, except m cases sanctioned by 
custom 

2. The name was never proposed by Billroth as a valid generic 
designation but as a growth form only. 

3. The only species (A. parvus) assigned to the genus was inadequately 
descnbed 

This name was changed to Ascococcus by Cohn (1875, p 147) who 
writes “Billroth schreibt Ascococcos, wie Mtcrococcos, etc der Gebrauch 
sanctiomrt jedoch nur die latemischen Endungen selbst bei Xamen 
gnechischen Stammes (Lois de la nomenclature botamque Article 
The genenc name theiefore, in spite of Cohn’s statement ' Asco- 
coccus Billroth chai emend ’’ should lead Ascococcus Cohn’ (qv) 

Ascococcus The foim genus Ascococcos ^qvj was created by 
Biilioth (1874, p 13) for a growth form of his Coccobacteim septica 
in which the spheiical cells are embedded in gelatin or slnne This 
IS not tenable as a genenc designation Cohn <1575, p 154) pubhshed 
the genus name Ascococcus Billioth chai emend ” This should be 
wiitten Ascococcus Cohn 

The generic desciiption given by Cohn is 

Cellulae achromaticae globosae densissime consociatae in familias tubercu^ 
losas globosas \el ovales irregulanter lobatas, lobis m lobules mmores sectis 
capsula globosa \el ovali gelatmoso-cartilaginea crassissuna circumdatas, m 
membranam mollem facili secendentem fioccosam aggregatas 

One species was described, Ascococcios Billrothii, from a zoogloea 
mass developing spontaneously m a culture medium of ammomum 
tartrate The specific diagnosis is 

Familiae tuberculosae 20-160^1 capsula ad 15^ crassae In solutione ammoni 
tartarici acidi agro lavata vel butynco praeditam formanten observavi Mart 
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1874 Hand scio citnim eandem an aflSnem speciem ill Billroth m aqua carnis 
foetida detexent 

Cohn believed that the organism which he described was the same 
as that of Billroth, hence the choice of name He also concluded 
that the Ascococcos parvus of Billroth was not a true Ascoccocus in 
the sense of Billroth’s original description 

Cienkowski (1878, p 12) described an organism responsible for a 
gummy or viscous fermentation of S3rrups in sugar factories He re- 
garded it as conforming to Cohn’s conception of Ascococcus and named 
it A. mesenteioides A study of the same organism was made by Van 
Tieghem (1878, p 198) He concluded that this form was distinct 
from Ascococcus Cohn and made it the type of the genus Leuconostoc. 
He called attention to the points of difference between the two genera 
In Ascococcus the cells are spherical, very small, and giouped in great 
numbers to form globular or avoid famihes which aie lobed more or 
less irregularly The cells are closely imited, sepaiated only by a small 
amount of gelatinous material, each family is surrounded by a cartilag- 
inous envelope In Leuconostoc the cells are arranged m bent chains 
separated from each other by a large amount of gelatinous material, 
the gelatin on the extenor not being thicker than that between the 
chains The Ascococcus of Cohn grew in ammonium tartrate solution, 
the Leuconostoc in sugar and rendered the solution decidedly acid 
He places the genus Leuconostoc among the Nematogenae in Cohn’s 
classification, while Ascococcus is with the Glaeogenae 

Trevisan (1879, p 137) leworded Cohn’s description as follows 
'^Cellulae globosae, inordinate in colonias conglobotas pluristratas 
densissime consociatae, tegumentis propriis nullis Coloniae tegumento 
commum gelatmoso-cartilagineo crassissimo obvolutae ” He included 
it in the subtribe Saraneae 

Ascococcus BiUroth was recogmzed by Magnin (1880, p 96) with 
the species A billrothii Cohn Winter (1880, p 47) hkewise recognized 
the genus as Ascococcus Cohn He questions, however, the value of 
Cohn’s genus and also whether the geneia of Cohn and Billroth are 
based upon the same form He beheves it probable that Ascococcus 
Cohn is only a developmental stage of Micrococcus Cohn 

Van Tieghem (1880, p 150) recogmzed the genus, and added to it 
the species Ascococcus vibrans from the surface of water in which Beg-' 
gzatoa was putrefying. 

Grove (1884, p 15) used practically the same words as Winter in his 
discussion of the genus. Van Tieghem regarded Ascococcus as a subdi- 
vision of Micrococcus mcluding those forms with cells embedded m gelatin. 
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Zopf (1885, p. 51) m the third edition of his SpaJtpilze, though not in 
the preceding, recognizes Ascococcm Billroth as a Micrococcus with 
intensive gelatin production Hueppe (1885) states that in the genus 
Ascococcus the cells are spherical, not in chains, occurring m irregu- 
lar masses m spherically segmented zoogloea Schroeter (1886, p. 
153) recogmzes Ascococcus Billroth 1874 (m der Umgrenzung von 
Cohn 1875) ” According to Flugge (1886, p. 140) Ascococcus mcludes 
sphencal bactena umted mto definite shme famihes, colonies sohd, 
fiiUed throughout with cells, cells in large but mdefinite numbers united 
into irregular colomes The species Ascococcus Billrothii Cohn is 
discussed Hansgirg (1888, p 266) recogmzed Ascococcus as the second 
genus of his subfamily Cystococcaceae. The species A Billroihti and 
a variety thermophilus are described by Hansgirg (188, p 88). This 
variety was found in warm waters, cells thick, colorless, spherical 
or almost egg shaped, umted into families, from 6 to fiO/z, colorless or 
yellowish The same species and vaiiety weie included by De Tom 
and Tre'vnsan (1889, p 1038) They note that the di\nsions of the 
COCCI occur in three directions, emphasizing thereby that the cells 
do not occur in chains The genus was included by Billet (1890, p. 
24) and by Cornil and Babes (1890 p 148) Hansgirg (1890, p 24) 
named an Ascococcus cellans He beheves the Thiopolycoccus of Wmo- 
gradsky should be regarded as a synonym His desciiption of A 
cellaris follows 

Zellen kugelig oder fast kugelig, sehr \iele zu kugeligen oder mndlichen, 
soliden, 6 bis 20^ breiten Famihen, mehr weniger dicht gehauft, seltener fest 
zusammengepresst, mit einer gemeinsamen, nicht geschichtlichen Gallert Hulle 
umgeben, 0 7 bis Ijn breit farblos 

Sternberg (1892, p 17) recognizes the genus Ascococcus, and descnbes 
Ascococcus Billrothii gnmg as its ongm ‘Tound by Billroth m putre- 
fymg flesh infusion Miller A892, p 75) described a new species, 
Ascococcus buccahs from the mouth He says 

Em m etwas unregelmassigen Kokken resp Diplokokken einzeln oder m 
Ketten vorkommendes Bacterium Dasselbe bildet kleine erhabene glanzende, 
m alteren Culturen wxe wmzig kleme Glasperlen aussehende Colonieen welche 
sich besonders da durch auszeichnen dass sie erne knorpelartige consistenz be- 
sitzen und sich mit der Nadel nicht heben lassen, sondern vor derselben auf der 
Oberflache der Gelatme herumgleiten 

Mac6 (1897, p 335) designates the genus as Ascococcus Billroth 
Migula (1897, p 18) likewise concluded that Ascococcus is synonymous 
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With Mtaococcus, the species becoming Mtcrococcus Billrothii (Cohn) 
Migula The species Ascococcris cantrabridgerms described by Hankin 
from the mouth of a student at Cambridge is noted by Lehmann and 
Neumann (1901, p 179) Winslow and Rogers (1905, p 669) revived 
Cienkowski’s name, Ascococcus mesenteroides as the type of their 
emended genus Ascococcus (Cohn) Wmsiow and Rogers This was 
charactenzed later at greater length (1908, p 136) The Wmslows 
discuss the name Ascococcus B%UroQm of Cohn They conclude that 
because of the cheesy odor and frequent confusion by Cohn of cocci 
and baciUi, that m all probabihty Cohn studied a rod-shaped organism 
It would seem that they are m erroi m this matter, for the illustrations 
accompanying Cohn’s description are very distmctive They also 
note Cienkowski’s use of the term Ascococcus and state 

Van Tieghem (1878) a little later worked on the same form and substituted 
for Ascococcus the generic name Leuconostoc in order to emphasize the resem- 
blance between the zoogloea-forming coccus and the blue-green alga, Nostoc 

This would seem to be scarcely a full statement of the case Van 
Tieghem concluded that the organism of Cienkowski differed so mark- 
edly from Cohn’s description of Ascococcus that a new genenc designa- 
tion was required The Wmslows emend the diagnosis of Ascococcus 
to conform to modem conceptions It would seem that they are misled, 
perhaps, by the apparent appiopiiateness of the name Ascococcus 
There seems to be little question but that Cohn’s Ascococcus was a 
form entirely distmct from A mesenteroides, and the generic designation 
should be reseived for Cohn’s species If Van Tieghem was in error 
m behevmg that Cienkowski’s organism deseived geneiic separation 
from Ascococcus, then the name used by the latter may be revived It 
should be noted that Wmslow’s designation Ascococcus (Cohn) Wmsiow 
and Rogers, is incorrect Aiticle 41 of the International Rules reads 
“An alteration of the constituent characters or of the circumscription 
of a group does not warrant the quotation of another author than the 
one who first pubhshed the name or combmation of names ’ ’ The name 
Ascococcus was rejected by Erwm F Smith (1905, p 174) Vuillemm 
(1913, p 520) lists Ascococcus BiUioth 1874 as one of h.is“Formogenera 
conservanda ” 

Mac6 (1913, p 433, 435, 646) is almost alone among recent writers 
m recogmtion of this generic name He gives an extended descnption 
of A Bilh ollm Cohn and A equt Mac4 
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Buchanan (1915, p 5) discussed at length the use of the name by 
Winslow and Rogers It is probable that iligula’s conclusion that 
Cohn’s Ascococcus is a growth form of a Micrococcus is correct. The 
species A Billrothii Cohn has never been certainly recognized smce 
described The status of the genus is quite uncertam Its type is 
A Billrothii Cohn 

Ascokokfcus. A variant of Ascococcus 

Askokokkus. A variant spellmg of Ascococcus Cohn used by Hueppe 
(1886, p 145) He includes this as an ^'Untergattung” of his '^Arthro- 
Kokkaceen ” 

This spellmg has been used not mfrequentlj" hy German writers 
Astasia. This name was first apphed to a protozoan genus by 
Ehrenberg In this sense it is also given hy Perty (1852, p 167) 
More recently the same word has been used as a generic name by 
Meyer (1897, p 185) for a new species of rod-shaped bacteria, Astosaa 
asterospora Two characteristics of the organism as descnbed by !Meyer 
difieientiated it from other genera The spore is barrel-shaped, nbbed 
longitudmally, and with a -well diffeientiated ext me and mtme, the 
flagella are pioduced m bunches, laterall}" The origmal description 
was later modified (1S9S, p 49) Migula (1900, p 528) regards A 
as a s\Tion>m of Bacillus and writes Bacdlus asierosporus fileyer) 
Mig The organism is descnbed b^^ iligula as a motile rod usuallv 
smgle seldom m short chams, 1 to 1 3a thick 3 to 6u long becommg 
motionless before spoie foimation '^poics o^oid, v/ith longitudinal 
striae, stai-shaped iii cioss section, with polar geimmation Flagella 
distributed o^ei the entne Dod\ Un s"-e beet slices it develops 
as a giay glassv, gelatinous la\er, which spieads so that after five days 
the slice is covered with a thm gelatinous la\ei, finalh showmg gas 
bubbles The middle lamellae of the beet are dissolved so that tne 
medium becomes soft Spores are found after fi\e days, in addition 
to restmg and swarmmg rods In dexti.ose gelatm rapid liquefaction 
occurs, with some gas bubbles It grows m nutnent solution, caasmg 
a decided cloudmg ^Migula groups this oiganism with Bacillus subt.h^, 
B ramosuSj etc The cultural characteristics with the exception of gas 
production seem to relate it quite definitely to these forms 
Buchanan (1918, p 38) used this name as a subgeneiic designation 
under the genus Bacillus, wnth the description “ilotile lods, spores 
ovoid with longitudinal stupes, star shaped m cross section ” The 
type IS designated as Bacillus (Astasia) asterospora (Meyer) Migula 
Asterococcus A genenc name proposed by Borrel, Dujardin- 
Beaumetz, Jeantet and Jouan (1910, p 179) for the organism causing 
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bovine peripneumonia The smgle species was named A^terococcuB 
mycozdes The genus may be characterized as follows Pleomorphic 
cells, appearmg at different stages as cocci isolated and m chains, and 
as rods and filaments variously branched and swollen, apparently as 
involution forms resemblmg frequently the bacteroids of legumes, cells 
extremely mmute, almost ultramicroscopic Non-motile. No spores 
Stam with diflS.culty, best with Giemsa Growth in cultures only 
in presence of serum or hemoglobm Apparently the organism has not 
agam been seen or recorded 

The genus was recognized by Buchanan (1918, p 44) and included 
m his subtiibe Hemophzhnae 

Astrobacter. A generic name given by Jennmgs (1896, p 312) 
to an organism found m stagnant water near Rubmgen by Coppen- 
Jones Slides stamed by LoeflBler’s method to demonstrate the flagella 
of Spmllum undula when examined were found to show the organism in 
question The ongmal material had been lost, so that the entire 
description is based upon observation of the mounted slides 

A simple rod-like bacterium Initial cell division is marked by a 
bifurcation of the end of the rod, producmg a Y-shaped form The 
split deepens, and others occur, makmg tn-radiate types with the rays 
spreadmg at an angle of 120® Four rayed forms with various angles 
occur, as do also forms with as many as eight rays The rays do not 
appear to all he m a smgle plane In a few cases transverse constric- 
tions of some of the rays were noted Whether this genus has been 
based upon any form which actually occurs in nature has not been 
proved It is entirely possible that the so-called organisms are arte- 
facts of some type Until there is a demonstration of the living organ- 
isms the generic name Astrobacter Jennmgs may well be held in abeyance 
It has apparently never been recognized or used by other investigators 
It is definitely rejected by Erwm F Smith (1905) 

Athiorhodaceae. A family of the order Rhodobacteria proposed by 
Molisch (1907, p 28) to include those forms that do not possess free 
sulfur granules m the ceU contents. The followmg genera, described 
m the same work, make up this family Rhodobacillus, Rhodobactenum, 
Rhodocapsa, Rhodothece, RhodococcibSf Rhodovibrio, Rhodocystis, Rhode* 
nostocj and Rhodospinllum The organisms all develop m the presence 
of light They possess two pigments called bactenopurpurm and 
bactenochlorm. 

The family name does not conform to the botanical code in that it is 
not derived from the name of any one of the component genera It is 
made a synonym of Rhodobacterioideae by Buchanan (1918, p 128). 
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Aurococcus. A generic name proposed by Winslow and Rogers 
(1906, p. 540) to include the prange cocci The generic diagnosis 
given is' 

Parasites Cells in groups and short chains, very rarely in packets Gener- 
ally stain by Gram On agar streak growth of orange color Sugars fermented 
with formation of small amount of acid Gelatm often liquefied very actively. 
May or may not reduce nitrates Includes A aureus (Rosenbach ) 

The same genus was later discussed by the Wmslows (1908, p 255). 
They include three species, Aurococcus aureus (Rosenbach) Wmsiow, 
Aur auranhacus (Schroter, Cohn) Winslow, and Aur mollis (Dyar) 
Wmsiow 

For the generic name Aurococcus Wmsiow and Rogers to be estab- 
lished as valid, it must be shown that the generic name Staphylococcus 
which is displaced is mvahd The latter name was proposed by Ogston 
(1883, p 27), but first used as a genenc name by Rosenbach (1884, p 12) 
who described a Staphylococcus pyogenes aureus and a Staphylococcus 
pyogenes albus The former is the tjpe chosen for Aurococcus Wmsiow 
and Rogers On a later page, Rosenbach uses the combmation Staphy- 
lococcus aureus for the same organism The genus Staphylococcus 
Rosenbach is spht by Wmslows into the two genera Aurococcus and 
AlbococcuSy and the origmal generic name discarded. Article 45 of the 
International Rules of Botanical Nomenclature states, 

When a genus is divided into two or more genera, the name must be kept and 
given to one of the principal divisions If the genus contains a section or some 
other di\ ision which, judging by its name or its species, is the type or the origin of 
the group, the name is reserved for that part of it 

It would seem that the Winslows have showm no adequate nomen- 
clatuial reason for abandonmg the generic name Staphylococcus It 
should, therefore, be retamed for one of their genera Inasmuch as 
Staphylococcus aureus w-as described first, and is m a sense the type of 
the group, the name Aurococcus should be reduced to a sjmonym of 
Staphylococcus This genus can be emended, if desired, to exclude the 
white forms, thus makmg the genus Albococcus valid 

These facts were pomted out by Buchanan (1915, p 8; and agreed 
to by the Committee of the Society of American Bacteriologists (1917, 
1920) and by Wmsiow, Rothberg and Parsons (1920, p 161) 

Azotobacter. A genus of bacteria created by Beijermck (1901 , p 561) 
to include certam non-symbiotic mtrogen fixing organisms of the soil 
Beijerinck gives the following diagnosis of the genus 
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Dicke in jungem Zustande meist als grosse Diplokokken oder als Kurzstab- 
cben yorkommende Bakterien mit hyalinem, oft erne Vakuole fuhren dem Inhalte 
und scblemuger Wand yon sehr verscbiedenen Dicke Jungere Zustande mehr 
Oder weniger beweglich yemiittels einzelner polarer oder in polaren yier— bis 
zehnzahligen Bundeln angeordneten, kurzen Cilien, welcbe umgefahr so lang smd, 
wie die Bakterien selbst Sporen fehlen, das heisst, wacbstumfahig in Nahrlosun- 
gen nut geeigneten Koblenstoff quellen, welcbe sehr arm sind an Stickstoffver- 
bindungen assimiliert den atmospbaerischen StickstofP, und ist dadurch in Bezug 
auf die ubnge Mikrobenwelt konkurrenzfabig Optimum temperature 28® 

The type species named was Azotdbacter chroococcum 

Beijermck and van Delden (1902, p 3) agam described the genus. 
The genus was rejected by Erwm F Smith (1915) It was accepted by 
Stockhausen (1907, p 88) The genus is quite generally recognized 
by writers on agricultural bacteriology Orla-Jensen (1909, p 328) 
changes the name of this genus to Azotomonas and places it m his family 
Oxydohactertaceae 

Lohnis and Hanzawa (1914, p 1) claim to have demonstrated that 
the organisms of this genus may at certain stages in their life his- 
toiy produce endospores They conclude that Azotdbacter is therefore 
an mvalid synonym of Bacillus The type species is renamed Bacillus 
azotobacter It may be noted that even though the genus should be 
Bacillus j the species should be designated B chroococcus m accoi dance 
with the botanical rules 

Wmslow etal (Committee 1917, p 552)andBeigey (1923, p 38) 
accept the genus with the followmg diagnosis 

Relatively large rods, or even cocci, sometimes almost yeast-like in appear- 
ance, dependent primarily for growth energy upon the oxidation of carbohydrates 
Motile or non-motile, when motile, with tuft of polar flagella Obligate aerobes 
usually growing in a film upon the surface of the culture medium Capable of 
fixmg atmospheric nitrogen when grown in solutions containing carbohydrates 
and deficient in combined nitrogen The best-known free-living nitrogen-fixmg 
bacteria of the soil 

The same description is used by the Committee in 1920 (p 203) 
Buchanan (1918, p 46) describes the genus as follows 

Relatively large rods, or even cocci, sometimes almost yeast-like in appear- 
ance, dependent primarily for growth energy upon the oxidation of carbohydrates, 
obligate aerobes, usually growing in a film upon the surface of the culture media 
Capable of filxmg atmospheric nitrogen m considerable amounts when grown m 
solutions deficient m combined nitrogen Motile or non-motile, if the latter, with 
polar flagella 
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It IS probable that Azotobacter Beijerinck may be regarded as a valid 
genus. 

Azotobactereae. A tnbe of the Niirohactmacem suggested by Wins- 
low et al. (Committee Soc. Am Bact., 1920, p. 203), to include the 
''nitrogen fixing bacteria/^ The genera RhtzoUum and Azotobacter 
were included. Bergey ei al (1923, p 38) include this as the second 
tribe of the family Ntirobactertaceae. Probably the spelling should be 
emended to Azotobacteneae, 

Azotomonas. This generic name was proposed by Orla-Jensen (1909, 
p. 484) to replace the older name Azotobacter Beijennck (1901, p. 561) 
to conform to his rule that organisms with polar flageUa should bear 
generic names terminatmg m -wiotww It should be regarded as mvalid 
because of the pnority of Azotobacter. 

Babesuu A genus of bacteria created by Trevisan (1889, p. 29) 
to mclude two species of cocci, one associated with yellow fever and 
described by Babes (1883,) and the other with erysipelas 
chronica. It was included as the fourth genus of his tnbe Strepto- 
coccee The diagnosis given by De Tom and Trevisan (1889, p. 1054) 
IS as follows . 

Cocci ellipsoidei, longitudmaliter bmatim seriati (diplococci longitudinales) 
m filament a monilifonnia, pseudodicliotoma nuda (i e., nec capsulis nec vaginis 
obducta^ concatenati Arthrosporae macrosomae m apice filament orum 
obvenientes 

The genus is differentiated from Streptococcus by the pseudodichot- 
omous branchmg of the filaments and by the production of arthrospores 
at the ends of the filaments The generic description corresponds with 
that of no organism at present known The two species, B xanthopy- 
retzca Trev and B erysipeloides Trev were so madequateh described 
as not to be recogmzable The genus name has never come into use 
It may be regarded as mvahd or possibly as a synon}Tii of Streptococcus 
(Erwm F Smith 1905, p 174) 

Babesia xyanthopyretica Trev. (Streptococcus xanthopyreticus Tie\ ) 
may be regarded as the type 

Babesia is also used as a generic name m the pathogenic protozoa 

Bacillaceae. A family proposed by Fischer (1895, p 139; w^ith the 
spellmg Bacillacei and with the foUowmg diagnosis 

Vegetationskorper emzellig, gerade mit ansgesprochener Langsachse, bald 
kurz ellipsoidisch, bald gestreckt stabcbenfonmg Theilung immer m derselben 
Ricbtung, senkrecht zur Langsachse mit oder ohne Kettenwuchs und Bewegung 
Sporen theils endospor, theils arthrospor 
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In the translation of the Vorlesungen by Coppen Jones (1897, p 32) 
this IS spelled Bacillaceae In the second edition (1903, p 60) the diag- 
nosis given IS 

Vegetationskorper cylindrisch, ellipsoidisch, eifonnig, gerade, bei den kurzen, 
fast kngeligen Fonnen und die Trennung von Kokken schwer, Teilung immer 
senkreckt zur Langsachse, als Wuchsform nur unverzweighte Ketten 

In the original description four subfamilies are listed Bacilli, 
Bactenneij Bactnllei and Bactndei Later (1903) the three subfamilies 
recognized were Bactlleae (with four genera) Clostndzeae (two geneia) 
and Plectndieae (two genera) 

Schmidt and Weis (1902, p 91) likewise used this family designation, 
mcludmg the three genera Bacterium, Bacillus and Pseudomonasmtli 
the followmg description 

Die Zellen sind cylindrisch, kurzer oder langer stabchenformig, gerade Die 
Zellteilungen geschehen nur nach emer Richtung des Raumes Vor der Teilung 
strecken sich die Zellen in einer senkrechten Richtung zu der spater gebildeten 
Scheidewand Endosporbildung bei mehreren Arten bekannt 

The name has also been used as a group designation by Flugge (1908) 

This family name is also used by Benecke (1912, p 188) to include 
the rod-shaped bacteria without sulphur or bacteriopurpurm, un- 
branched and not formmg a pseudoplasmodium 

Winslow et al (Committee Soc Am Bact , 1917, p 561) used this as 
a designation for their seventh family of the Eubacteriales The diag- 
nosis IS “Rods producing endospores, usually Gram-positive Flagella 
when present peritrichic Actively decompose protein media through 
the agency of enzymes ” 

Winslow et al (Committee Am Soc Bact , 1920, p 212) in their final 
report used the same diagnosis 

Castellan! and Chalmers (1920, p 601) state 

Cette f amille peut ^tre d4finie Eubacteriales avec cellules longeres ou courtes, 
flagell4es ou non flagell4es, sporog^nes ou non sporog4nes, mais toujours cyhn- 
dnques et droites et se divisant seulement dans une direction 

Le genre type est Bacillus Cohn 1872, mais ce genre et Fautre genre ancien, 
Bacterium, renferment un si grand nombre d'esp4ces et de van4t4s que nous avons 
essayd de simplifier leur diagnose en d4finissant les tribus et les genres suivant 

They divide the family into 10 tribes 

Bergey et al (1923, p 272) mcluded this as the fifth family of the order 
Eubacteriales with the description “Rods producing endospores, usually 
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Gram-positive Flagella, when present, pentnchous Often decom- 
pose protein media actively through the agency of enzymes ” 

Two genera, Bacillus and Clostridium are mcluded 

BaciUacei. A family name proposed by Fischer (1895, p 139) 
For discussion, see Bacillaceae (the corrected form) 

Bacilleae. A tribe established by De Toni and Trevisan (1889, p 
941) with the followmg diagnosis ‘‘Bacuh cocci nunquam capsulis 
meniiranaceogelatinom mvoluti ” It is the first tribe of the subfamily 
Baculogenae Trev. It mcludes the sub-tribes Pasteuneae (one genus) 
Thiodictyeae (one genus), Eubacilleae (six genera) and Spinlleae (two 
genera) 

With the spellmg BacilM this name was also used by Fischer (1895, 
p 140) as a subfamily of the familj" Bacillacei to mclude all rod-shaped 
organisms “Unbeweglich, ohne Geisseln Four genera were mcluded, 
Bacillus, Bactnnium, Bactrillum and Bactndium. 

The name was used by Buchanan (1918, p 33) as a tribe of the family 
Bacte^ laceae with the followmg description 

CJells rod shaped, never spiral or stnctly filamentous, single or m chains, 
usually motile by means of pentnchous flagella, producmg endospores under 
suitable conditions of growth, usually Gram-positive 

The four genera Bacillus Plecti idium, Clostridium and Metabactenum 
were mcluded 

Castellam and Chalmers (1919, pp 933, 959 ' propose this as a tribe 
of the family Bacillaceae Apparently they are in erroi m ascnbmg 
the name to Castellam and Chalmers 1918 The} state ''Bacillaceae 
growing veil on ordmary laboratory media and pioducmg endospores 
One genus only is mcluded Bacillus, the t}pe genus ’’ They again 
describe it m 1920 (p 601) 

BaciHee A name given by Trevisan (1889, p 12) to the third 
tribe of the sub-order Baculogene It is ascribed to Trevisan (1887) 
The description given is 

^^Baculi, filamenti e cocchi non mai racchiusi m capsule membran- 
aceo-gelatmose.'' Twelve genera are included Pasteurta, Winograd- 
skya, Thiodictyon, Mantegaszaea, Bacillus, Pasieurella, Cornilia, Clos- 
tridium, Vibrio, P amnia, Spirillum and Spiromonas 

BaciUei A subfamily name mcorrectly spelled used by F ischer (1895, 
p. 140) For discussion, see Bacillaceae 

Bacillococcus. A casual name used by Frankland (1890, p 122) 
for a nitrifynng soil orgamsm 
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BaciUopsis. A generic name suggested by Petschenko (1908, p, 359) 
for an organism questionably bacterial Enlows (1920, p 19) states 

Type species (monotypy) B stylopygae Found in the digestive tube of 
Blaita orientahs (Siylopyga onentahs) Length 10/*, by 2 5/* wide A slightly 
curved rod, with one end slightly pointed, the other obtuse Nucleus is present 
Also highly refractive ^^corpuscules” in the transparent protoplasm, which are 
probably nutritive substances Eeproduction by a sort of budding, in which the 
very small daughter cell remains attached to the mother cell by a delicate fila- 
ment until it has attained the size of mother cell After this stage of active 
growth there is a stage in which filiform prolongations appear, and the “corpus- 
cules” unite into 1 or 2, rarely 3 large round bodies Vacuoles observed In 
doubt as to position of organism, but does not think it belongs with the bacteria 
(Has been included by other authors among the bacteria ) 

Bacillus. A generic name established by Cohn (1872, p 174) to 
mclude three species of rod-shaped organisms, BaMus subtthSj B 
ulna and B anthracis He included m this genus those rod-shaped or- 
ganisms that grow in filaments The type of the genus was B subtihs 
A discussion by Cohn of spore production in Bacillus subtihs embodied 
the first accurate description of endospores His inclusion of the 
anthrax oiganism mdicates that in his conception of the genus motility 
was an unimportant characteristic In a later paper, Cohn (1875, 
p 141) included the genus Bacillus under the tribe Nematogenes and 
characterized it as follows 

Cells disposed m filaments, filaments not branched, free or mtei laced, cylin- 
drical, colorless, articulations not very distinct, very slender and short 

It Will be noted that in the piecedmg desciiption emphasis is placed 
upon the occurrence of the rods in short chains or filaments Sporuja- 
tion and motility were not included in the generic diagnosis Withm 
the genus were hsted both motile and non-motile forms Sporulation 
was discussed m certain of these species, but not rated definitely as a 
generic character These facts are emphasized because subsequent 
generic designations fiequently stress other chaiacteristics 

Wmtei (1880, p 38) uses the genus practically in the sense of Cohn 
He states 

Zellen verlangert cylindrische, fast stets m geraden, stielrunden (nicht oder 
wenig emgeschnurten) Reihen oder Faden zusammenhangend, durch Querthei- 
lung sich vermehrend Sie bilden Zoogioeen, kommen aber oft auch in dichten 
Schwarmen (ohne Gallertausscheidung) vereinigt vor Fortpfianzung durch 
Sporen 
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This is the first defimte inclusion of the character of spore production 
in the generic diagnosis, but this should not be emphasized as a differ- 
ential character, for in the description of Bacterium there is the state- 
ment ^'Sporenbildimg ahnlich wie bei Bacillus ” 

Luerssen (1879, p. 22) accepted Cohn’s classification practically 
without modification Emphasis is placed upon the occurrence of the 
organism m jomted threads, and no mention is made of sporulation 
Magnin (1880, p 87) used the same description. 

De Barj^ (1884) influenced largeh’ by the idea of bacterial pleomor- 
phism, abandoned the old genus Bacterium and put all endosporous rods 
mto the genus Bacillus and all arthrosporous rods and those for which 
no spores are known mto Arthrobacterium De Baiy states (trans- 
lation by Gamsey and Balfour 1887, p 460) 

The forms included under this term fendosporous bacteria) are chieflj’ known 
in the growth-form of single rods consist mg of one or a few cells, or of rods joined 
together and formmg long filaments, they may also be collected together into 
larger gelatmous masses or membranes In some forms the rods are spirally 
twisted, and these I name here Spirillum of Van Tieghem Others do not show 
these curvatures, but are either straight or ver> slightlv bent, all these I include 
under the term Bacillus and place under that genus all the endosporous forms 
which haie been hitherto known either as Bacillus or as Cljs^ridiunt, Bcctend^u 
Vihno, or b\ some other name All non-endosporous forms bearing these names 
on account of their grow th form are, of course, excluded from the group 

It will be noted that this is a direct abandonment oi the generic 
conception of Cohn although the type species may well be said still to be 
B subtihs 

Van Tieghem (1884, p 1110) uses the term Bacillus as a foim group 
to mclude those rods which are not associated but are united into fila- 
ments of greater or less length, practically m the sense of Cohn C rove 
(1884, p 26) follows Wmtermmuteh Trevisan (1885, p 94 included 
m this genus those organisms showmg three stages of development, as 
rods, filaments and cocci In the rod or bacillus stage the cells are 
normally cylmdric, or ellipsoid, straight or slightly carv ed, juinteJ or not, 
colorless or colored, c\i:oplasm equally distributed Spoi c ^ t he 

rods Filaments and cocci transitory' stages He mclud.e i descnp- 
tions of thirty-one species, the first one desciibed being Bacillus 
anthacis Cohn The \uews of Van Tieghem weie m pait accepted bx 
Zopf m the third edition of ^‘Die Spaltpilze” i 1SS5, p bl ) In previous 
editions the term Bacillus was regarded merely as the designation of a 
growth form of a Bacterium His diagnosis m the third edition is 
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'^Coccen und Stabchenformen oder aiich nur Stabchen m gewohnlichen 
Oder gewundenen Faden Spoienbildung voihanden m Stabchen oder 
m Coccen auftretend ’’ Although the definition is greatly modified 
by the current ideas of bacterial pleomorphism the emphasis is placed 
upon the development of endospores by the members of the genus 
Hueppe (1885) likewise mcluded in the genus Baalim those rods that 
developed endospores 

Flugge, (1886, p 136) used ^^Bacillen” to include rods whose length 
was two to twenty times the diameter, returning in a sense to the con- 
ception of Cohn 

Maggi (1886, p 173) mcluded this genus, without description, m his 
fourth order, Desmobactenes Eleven species are listed 

Schroeter (1886, p 156) considers the genus Bacillus to include organ- 
isms with long cylindric vegetative cells, daughter cells often remaining 
united for a time m a chain, often actively motile, with endogenous 
spores produced smgly in cells that do not become swollen when sporu- 
latmg In some species the cells grow into long filaments just pre- 
cedmg sporulation (Streptobacter) In a rather loose fashion a some- 
what similar meaning is given by Cornil and Babes (1890, p 165) , these 
authors emphasize sporulation Hansgiig (1888, p 264) includes 
Bacillus as the first genus of the subfamily Microhactena He divides 
the genus mto two sections or subgenera, Eubacillus and Chromo- 
bacillus Trevisan (1889, p 12) included Bacillus as the fourth genus 
of the tribe Baallee The generic description is ^^Baculi cilmdnci, 
cihndracei o ellissoidi, con protoplasma uniformemente diffuse Spore 
microsome (cioe che non mai raggmgono un diametro maggiore del 
diametro transversalo normals dei baculi entro cui si formano) pio- 
venienti in baculi noimali immutati ” The generic synonyms are 
given as ‘^Metallacter e Chromatium Perty (1852), Bacteridium Davaine 
(1863), Baallus e Bacterium F Cohn (1873), Streptobactena Billroth 
(187i) j Pollendera Trevisan (1884), Coccobacillus Leube (1885) , Proteus 
Hauser (1885) , Bactenopsis Trevisan (1885) , Coccothnx Lutz (1886) , 
Sclerothnx Metschmkoff (1888) In all 201 species were listed De 
Tom and Trevisan (1889, p 1889) elaborated the diagnosis of Bacillus 
somewhat to allow of the differentiation from it of numerous related 
genera Their diagnosis is as follows 

Baculi cylindrici vel cylmdracex, recti vel Leviter curvi, apicibus conformibus 
rotundatis vel truncatis, plasmate uniformiter diffuse Filamenta vulgarissima 
e baculis, cocois nullis mterjectis conflata Sporae (endosporae) microsomae, in 
baculis normalibus immutatis obvenientes 



GENERAL SYSTEMATIC BACTERIOLOGY 


201 


A large number (228) of species are described Billet (1890, p 23) 
deseiibed Bacillus as “Formes rectibgnes, element 5 a 10 fois plus long 
que large ” 

Baumgarten (1890) was apparently the first to use the generic name 
Bacillus to include all rod-shaped, “monomorphic” bacteria, prac- 
tically mergmg with it the genus Bacterium This conception was 
adopted by Sternberg (1892, p 18) who defined the genus as follows 

Eod-shaped and filamentous (not spiral) bacteria m which there is no differen- 
tiation between the extremities of the rods, reproduction by binarj division m 
a direction transverse to the long axis of the rods, or by binary division and the 
formation of endogenous spores, r^id or flexible, motile or non-motile 

This use has led to the rapid “xmlganzation” of the term Bacillus 
until it IS frequently now noted as bemg used m two senses, a general 
sense with reference to shape, and as a genus name This has con- 
tributed to much confusion m the hteratuie 

Ludwig (1892) defines the genus as contammg small rods which pro- 
duce endogenous spores 

Clements (1894, p 27) lists foui species, with the follow mg generic 
description 

Cells cjlmdrieal, straight or curved, motile filaments present at time of spore 
formation, falling into small cells as soon as the endogenous spore is formed 

Migula (1894, p 237) emended the genus Bacillut Cohn, the diagnosis 
reading “Zellen mit uber den ganzen Korper aageheiteten Bewegungs- 
organen, oft mit Endosporenbildung fZ B Bacdlus bubt-li)! Cohn i” 
Migula (1895, p 25) later elaborated this conception He based his 
principal generic designations upon differences m flagellation Accept- 
ing B siibtihs as the generic tiTie, he characterized the genus as made 
up of straight rods with flagella scattered over the entire cell bodt 
Sporulation and filament formation he considered secondan to 
flagellation 

The second emendation m 1895 ot Bacillus was that of Fischer (1895 
p 140) This author rejects Migula’s use and states 

TJnbeweglich, ohne Geisseln, mit Endosporen m unveranderten, nicht spiudeli- 
gen Oder kopfigen Stabchen , eine schwache allseitige V ergtosserung der Stabcheu , 
bei der Sporenbddung kommt zuweilen vor Sporen m der Mitte oder am Ende 
der Stabchen, Bacillus anthracis Cohn Bacillus Carotai um A Eoch 
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Later (1897, p 32) he says 

The word Bacillus might then be used, in memory of Koch’s first work for all 
those species which, like the anthrax parasite, are non-motile and retam their 
shape during sporulation 

This of course constitutes a dureet abandonment of Bacillus subtilis 
as the generic type 

Lehmann and Neumann (1896, p 279) returned to the differentiation 
of the genus upon the basis of endospore production Their diagnosis 
reads “Gerade Stabchen haufig zu Faden auswachsend Dicke oft 
betrachthch, selten unter 0 6, meist uber 0 8fi Endosporen bildend ” 

Migula later expanded his classification (1897, p 47) and again em- 
phasized the peritrichous flagellation of the cells as the prmcipal 
diagnostic character Mae4 (1897, p 484) used as a diagnosis “Ele- 
ments m the form of lods, short or long, straight or slightly bent ” 
He concludes that the Bacteridium of Davaine, the Clostridium of 
Prazmowsky, the Tyrothm of Duclaux, the Proteus of Hauser are syno- 
nyms Hewlett (1898, p 18) mcludes all rod-shaped bacteria under 
the genus Bacillus Migula (1900, p 515) again defined Bacillus as 
made up of peritrichous rods He says 

Kurzere oder langere, stabchenformige bis ovoide gerade Zellen, oft zu ziem- 
lich langen Faden verbunden, beweglich, mit uber den ganzen Korper zerstraut 
stehenden, wellig gebogenen Geisseln Endosporenbildung ist haufig 

Lehmann and Neumann (1901, p 124) consistently adhere to the 
diagnostic importance of endospores, and include all spore bearing rods 
in this genus Chester (1901, p 199) follows Migula in basing his diag- 
nosis upon peritrichous flagellation The same description is used by 
Kendall (1902, p 484) Schmidt and Weis (1902, p 91) follow Migula 
Matzuschita (1902, p IV) included all rod-shaped oiganisms Allan 
J Smith (1902, p 270) gives the generic description ^^Cells with flagella, 
peritrichous, endospores present or absent’^ Fischer m the second 
edition of his lectmes (1903, p 60) again defines Bacillus as comprising 
the non-motile lods Migula (1904, p 145) reaffirmed pentiichic flagel- 
lation as impoitant He is followed by Erwin F Smith (1905, p 160), 
Ellis (1909, p 6), Frost (1911, p 57), Schneider (1912, p 23) and many 
other authors Orla-Jensen (1909, p 344) used the name Bacillus to 
designate organisms of the type of B mycoidesj placing the genus m his 
family Alkalibacteriaceae These organisms are said to require organic 
nitrogen, free oxygen, produce spores and cause decay Conn (1909, 
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p 12) apparentl}" introduced still another conception of Bacillus when 
he included in the genus all “Rod-shaped bactena with flagella and 
consequently motile 

Heim (1911, p 250) and Lohnis (1913, p 45) included in Bacillus 
the spoie-forming rods VuiUemm (1913, p 526) comes to the con- 
clusion that the name Bacillus has been so vulgarized by various usages 
among bacteriologists, that it should be regarded merely as a form genus 
without nomenelatural status As a substitute for this generic desig- 
nation he revives the name Serratia (q v ) and gives as the tj'pe Serratia 
subtilts YuiUemin 

Wmslow €t al (Committee Soc Am Bact Prelimmary Report, 1917, 
p 562) included the spore bearmg rods m this genus with the followmg 
diagnosis “Aeiobic foims ilostlj" saprophytes Liquefj gelatin. 
Often occur in long threads and form rhizoid colonies Form of rod 
usually not gieatly changed at sporulation ” Bacillus siibtihs Cohn 
was designated as the type 

Buchanan (1918, p 33) discussed m detail the generic designation, 
and defined the genus as follovi s 

Cells rod shaped, straight or at least never spiral motile bv diffase Sageda or 
non-motile Endospores produced under orable conditions, not usually dis- 
torting the cell, usaall> Gram-positi\ e Gro\*th usualh good on laboratory 
media, commonly liquef\ing gelatin Aerub c or facultatne 

Yhiee subgenera t\eie recognized, Bade, and 

Ada^ia 

Wmslow etal (Committee Soc Am Bact 1920, p 212 »m then final 
repom use the same diagnosis as m 19i7 This is ^Iso use<t by Berg*^ v” 
€t al (1923, p 272) 

The usages of various authors may be summanzed c^s lolh 

1 Bacillus Rod-shaped organisms occurring m hlirnonts nr 
chams Spore production flagella distribution and motihtN not 
emph. fc zed Cohn (1872, and 1875; Magma riS7Si Winter ',1879- 
Lueisscn (1879)^, Van Tieghem USS4} Grove GSS4i Flugge 1886 
Schroeter (1886) 

2 Bay^illus Rods pioducmg endospoies (some autliois lecognizing 
other spore-beaimg genera m addition) De Bar\ '1SS4 and 1SS7), 
Zopf (1885), Hueppe (1885), Cornil and Babes (1SS5 and 1S90, De 
Tom and Trevisan (1889), Ludwig (1892 K Freudenreich (1894^ Leh- 
mann and Xeumann (1896), Chester (1897), Flugge fl90S), Orla-Jensen 
(1909), Heim (1911), Lohnis (1913), Wmslow ef al (1917, 1920), Bu- 
chanan (1918), Bergey (1923) 
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3 BaaUm Rods motile by means of peritnchousflagellla Migula 
(1895, 1897, 1904), Chester (1901), Kendall (1901), A J Smith (1902), 
E F Smith (1905), Elhs (1909), Frost (1911), Schneider (1912) 

4 Bacillus Non-motile rods, eyhndrical, producmg endospores. 
Fischer (1895, 1903), Lotsy (1907) 

5 BaaUus Any rod-shaped organism Baumgarten (1890), Stern- 
berg (1892), Mac4 (1897), Hewlett (1898), Matzuschita (1902) 

6 Bacillus Any motile rod Conn (1909) 

It would seem that the genus name Bacillus should be retamed for 
the designation of a hmited group of organisms, though probably 
no harm can come from the use of the term bacillus as a casual name to 
mdicate rod-shaped organisms m general It should be emphasized 
that when used as a generic designation it is a propei noun, and must be 
capitalized, whenever used Many bacteriologists have ignored this 
rule which is followed so carefully by systematists and biologists m 
treatmg aU other forms of life VuiUemm’s contention that the use of 
bacillus as a vulgar noun leads to confusion is not well premised The 
genus Aster is universally recognized by botanists as valid This does 
not interfere with the use and usefulness of the common name aster 
which mcludes many species not belongmg to the genus Aster By no 
means all of the plants commonly known as lilies are placed by the botan- 
ist in the genus Lilium There is no reason why we cannot continue 
to speak of the tubercle bacillus even though it does not belong to the 
bacterial genus Bacillus 

In some foim or with some definition the genus Bacillus should be 
retained The type practically always accepted is B subtilis The 
definition of Fischei should therefore be abandoned as mcludmg only 
non-motile forms He would exclude fiom the genus its fiist described 
species The origmal description of Cohn is scarcely sufficient, for 
much stress was laid upon cell groupmg and length of cell and not upon 
Dther characters The use of Migula’s diagnosis, including in the genus 
ill rods with pentnchous flagella, is the cause of great confusion It 
brmgs mto the genus such discordant types as the hay bacillus and the 
typhoid bacillus It excludes from the genus the anthrax bacillus so 
flosely related to the hay bacillus It does not result in brmgmg forms 
hat are closely related together Migula’s definition should be aban- 
oned as not based upon natural affinities The definitions which would 
aclude all rods m the genus Bacillus have the merit of simplicity, but 
ffien organisms so diverse m characteristics as the tubercle bacillus, 
lie typhoid bacillus, the tetanus baciUus, and the anthrax baciUus, are 
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all included m one genus the simplicity is more apparent than real. 
The existence of such diverse forms has led most recent authors to 
arrange bacteria mto well marked groups It is the opmion of the 
author that the larger groups should be recognized as genera The term 
Bacillus should therefore be restricted It would seem that it should be 
defined more nearly m the terms of De Bary, Zopf, Hueppe, etc., who 
emphasized the importance of spore production as a diagnostic character. 

Objection may be raised that a definition of Bacillus as a genus made 
up of endosporous rods would exclude forms which have lost the power 
of spore formation but are in other respects closely related It is evi- 
dently impracticable to base generic diagnoses upon a single character. 
Even though an organism be a variant m one or even more characters, 
the other resemblances would be sufficient to mclude the organism m 
question m the correct genus Illustrations of this fact may be taken 
from higher plants The Lombardy poplar is always classified m the 
genus Po'pulus It never produces fruit , it persists solely as the result 
of vegetative multiphcation Yet the genus Populus is based m part 
upon certam fruit characters The other characters are so evidently 
poplar-like, however, that we do not question the correctness of the 
assignment of this species to the genus Populus 

Bactereae. A name gi\en to the fourth tribe of the Bacteriaceae 
by Wmslow et al (Committee Soc Am Bact 1910, p 210) It is 
CA identlv a typographic error for Bacteriene q v This spelling is also 
used bv Berge} et al (1923, p 194'' 

Bacteria A group name frequently used by authors as svnonymous 
with Schizomycetes Hansgiig { ISSS p 2991 gave the two as synonyms 
Migula used this name with the folloiMng diagnosis 

Phycochromfreie Spaltpilzen mit Teilung nach ein z'^ ei oder dre* Richtungen 
des Raumes Viele Arten beset zen Endosporenbildung Wo Be^eglichkeit der 
Zellen vorhanden ist, wird dieselbe durch geisselartige Bewegungsorgane, sel- 
tener durch undulierende Membranen (Uebergang zu den Pli\ cochrumaceen) 
vermittelt 

The name m this general sense has been used by many writers 
Heller (1912, p 449) proposes this as the name of a phylum 

Bactenaceae. Cohn (1872a, p 237) under the description of Micro- 
sphaera uses the expression ^'Gruppe der Bacteriaceae ” Cohn (1872b) 
says 

Den gemeinschaftliche Charakter der von mir hier als Bacterien ztisammenge- 
fassten Organismen scheint nur in Folgen dem zu liegen Die Bactenen smd 
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chlorophyllose Zellen von kugliger, oblonger oder cylmdnschen, mitunter gedreh- 
ter oder gekrummter Gestalt, welche ausscMiesslich durch Quertheilmg sich 
vermehren, und entweder isolirt oder in Zellfamilien vegetiren 

Apparently the name is used for the entire group of Schtzomycetes 

The next reference to a use of this name in literature is apparently a 
statement of Lanzi (1876, p 25) who mentions that Prof Camel m his 
lectures includes the family ^'Battenacee^’ among the ''Schizofiti 
It was used m the next year by MacNab (1877, p 340) and in much the 
same sense 

Trevisan (1879, p 135) used the following description of this family 

Plantae fungales, unicellulares vel pluncellulares, liberae aut in muco matri- 
cali amorpho nidulantes, nunc motu proprio spontaneo, vel oscillante, vel rota- 
torio, vel flexuoso-repente, vel spirali praeditae, nunc immobiles, acidum carboni- 
cum non assimilantes, in aquis plus minusque corruptis, dulcibus, thermalibus 
vel mannis, in liquidis fermentantibus, in substantiis putrescentibus, in corpoii- 
bus animalium viventes Vegetatio termmahs vel non terminalis Ramificatio 
nulla aut ranssime spuria Cytioderma flexibile, molle, tenuissimum Cytio- 
plasma chlorophyllo vel substantia chlorophyllo affini omino carens, achroum 
vel coloratum, nucleo destitutum Multiphcatio divisions cellularum vegeta- 
tiva aut in omnes directiones aut semper ad eandem directionem longitudmalem 
repetita Propagatio turn sporis perdurantibus sine foecundatione e cytioplas- 
matis condensati metamorphosi genitis, turn microgomis, in paucis detectis, 
e sene cellularum divisions longitudinali et transversa succendanae multiparti- 
tarum ortis Per divisionem formae con&ervantur, multiplicantur et genera- 
tionum series extensissimas evolvuntur, per sporas et microgonia morphae non 
raro parentibus plus minus dissimiles, colonias mucosas per cellularum 
generationes successivas ortas formantes, nascuntur 

This family name with the aberrant spelling Bactenaceen was also 
used by Zopf (1883, p 45) He included within it all organisms which 
might show four developmental stages, cocci, short lods (bacteiia), 
long rods (bacilli) and filaments (Leptothi ix forms) There is no differ- 
entiation of base and tip m the rods Typical spiral forms are lacking 
Two genera were recognized Bacterium and Clostridium In the third 
edition of Die Spaltpilze he (1885, p 51) changes his conception of the 
family essentially He now defines it to mclude organisms which show 
spherical, rod or filamentous growth forms, the latter either straight oi 
bent The coccus forms may be lackmg In the rod and filamentous 
forms there is no contrast between base and tip Cell division, so far 
as IS known, is m one direction of space Spores present, lackmg, or 
unknown Six genera are recogmzed, Bacterium, Spirillum, Vibrio, 
Leuconostoc, Bacillus and Clostridium Schroter (1886, p 155) uses 
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the family name Bacteriaca Zopf as the sole family of his order Eubac- 
teria He mcludes nme genera Bacteriumj Chramaiiumj Bacillus, 
Clostridium, Spirillum^ Spirochaete, Mtcrospira, Myconostoc and Cysio- 
bacter Hansgirg (1888, p 264) mcluded Bacteriaceae as the first family 
of his order Eubactena, but vnth no description It is divided mto the 
two subfamilies Spirobacteria and Microbacteria 

The classification of Hueppe (1891, p 30) mcluded two geneia only, 
Bactenum and Bacillus lligula (1894, p 236) says 

Bacteriaceae Zopf emend Mig Zellen Linges oder kuzer cylmdriscli, gerade, 
niemals sehraubig, geknimmt Teilung nur nach einer Richtung des Raumes 
nack voraufgegangener Langstreckung des Stabchens 

He (1895, p 20) mcluded three genera, excluding all spheueal, spiral 
and filamentous forms The genera lecognized ere Bacillus, Bacte- 
num and Pseudomonas Later (1897, p 46) he gave the same 
definition 

Clements (1894, p 25) redefined the family as follow s 

Minute fungi without mj’celium, t\picall\ unicellular, or at least the divi- 
sions not visible except at the time of the absection of new cells, cells of \er> 
diverse form (round, elliptical, bacillar, or filamentous - generall> surrounded bj 
a gelatinous envelope, one or both ends often proxided with 1 to 3 fiagella growth 
peripheral, never apical, sexual reproduction unde\ eloped, ase'ua^ reproduction 
by simple division or by spores iendo-spores or arthrospores 

Lehmann and Neumann (1896, p 103) gate the iollcwmg definition 

Zellen mindestens IJ mal, meist aber 2-6 mal so Ians; als breit gerade oder in 
nur einer Ebene etw as gekrummt , me schi aubig zuw e Jen ^ ange ech^e oder J?chein' 
fjden bildend Teilung (last; stets quer aui die L'ngsachse lacn "'"rc^.kang de& 
Staochens Mit oder ohne Geisseln Mit oJer ohne ErdobD* Die der 
Endosporen entbehrenden Arten sollen nach manchen Autoren zu- e’va Vrthro- 
sporen bilden Doch ist es nicht moglich die se \ on \ lelen F or«cnern gaiiz geieug^ 
neten * Arthrosporen” diagnostisch zu 'verwerten 

Mace (1897, p 438) recognized the lamih "Barf^ ” !Iesa\s 

Ce groupe renferme des Bacteries dont ies elements allonges suivant une direc- 
tion, ont une longueur qui 1 emporte sur la largeur La forme t" p^qae esi le 
batonnet, il est tantdt court et trapu, apparait en coupe opt que presque comme 
un carre ou comme un court rectangle, tantdt sa longeur dtpaese un certain nom- 
bre de fois sa largeur La premidre de ces dimensions peut de\ en^r tres grande [ ar 
rapport I autre, c^est la forme de filament Les batonnets ou les filaments sont 
droits ou courbds La courbure peut dtre tres simple et ne representer qu^une 
faible portion de circonference, elle peut etre compliquee, Felement ddcrit une 
spire h tours plus ou moms nombreux, plus ou moms serres Quelles que soient 
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la forme ou la longueur de ces 414ments, on ne leur distingue jamais d*extremit4 
anteneure et d’e'?tr4mit6 posteneure, de base ni de pointe, les mouvements, 
lorsqu'ils existent, paraissent toujours se faire 6galement dans les deux sens, et 
quand des indmdus se fixent ou plut6t s’accolent un support, leur partie fix6e 
ne diff4re en rien de celle qui reste libre 

The definition of Migula of Bactenaceae has been followed among 
others by the followmg authors Chester (1901, p 117), Kendall (1902, 
p 484), A J Smith (1902, p 270), Klocker (1903, p 332), Migula 
(1904, p 145),EiwinF Smith (1905, p 160), Ellis (1909, p 3), Frost 
(1911, p 57), Schneider (1912, p 23) 

Wmslow et al (Committee Soc Am Bact , 1917, p 560) recognized 
this as the sixth family of the order Eubactenales with the following diag- 
nosis ‘‘Rod-shaped cells without endospores Gram-negative Flag- 
ella when present peritrichic Metabolism complex, amino-acids 
being utilized, and generally carbohydrates 
Buchanan (1918, p 27) recognized this as the second family of the 
Eubactenales, with the followmg description 

Cells rod-shaped, straight, or at least not spherical or spiral Never contain- 
mg sulphur granules, nor with bacteno-purpunn, many species pigmented 
May or may not be motile by polar or diffuse flagella Cells may be single or in 
chains Endospores produced in some genera, not m others A pseudoplas- 
modium never developed Growth energy not secured by the oxidation of ammo- 
nia or nitrites 

In 1920 Wmslow et al (p 208) describe Bactenaceae as the fifth 
family of the Eubactenales including seven tribes 
Bergey et al (1923, p 84) recognizes this as the fourth family of the 
order Eubactenales with the description “Rod-shaped cells without 
endospores Motile or non-motile Metabolism complex, ammo- 
acids bemg utilized, and generally carbohydrates Usually Gram- 
negative Nme tribes are included 
It IS evident that while the earlier writers used this name as a desig- 
nation of the entire group of bacteria, the later writers have uniformly 
regarded it as a family withm the group 
Bactenaceen. An aberrant form of spellmg of the family Bactena- 
ceae {qv) used by Zopf (1884, p 45, and 1885, p 51) 

BacteriacSes. An aberrant form of spellmg of the family Bacteria- 
ceae (qv) used, among others, by Comil and Babes (1890, p 151) 
Bactenacei An aberrant form of spellmg of the family Bactenaceae 
{q,v ) used by Schroter (1885, p 155) 
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Bacteiiales. An ordinal name suggested by Clements (1909, p. 8) 
His description is as follows “Globose, rod-ldse or filamentous, smgle 
or m colomes, sometimes grouped mto a loose mass (zoogloea), but never 
formmg pseudoplasmodu or sporangium-like masses ” He recognized 
five famUies, Beggiatoaceae, Chlamydobacteriaceae, Spmllaceae, Bac- 
teriaceae and Coccaceae 

Bactendia The Angheized eqmvalent of Davames casual name 
bacteridie for the anthrax orgamsm 

Bactendie. A casual name given by Davaine (1863, p 195) for the 
anthrax baciUus Used for Bacteridium g v 

Bactendieae The fifth tribe of the family Bacillaceae as described 
by Castellani and Chalmeis (1919, p 932j One genus only, Bacierid- 
mm Schroeter, is mcluded The tubal designation is, 

Bacillaceae growing well on ordinary laboratory media, without endospores, 
and either fluoresoent or chromogenic 

Type Genus Bacteiidiwn Schroeter, 1S72 

Bactendium A genus proposed by Da\ame (186S, p 21) to include 
orgarisms with filiform bodies, more oi less distinctly articulated m 
consequence of imperfect division, always non-motile The name was 
created to provide for the anthrax baciUus He states, 

III Genre Bactendie Bactendium (Davaine) Corps filiforme, droit ou m 
flechi, plus ou moms distinctement articule, par suite d'une division spontanee 
unparfaite, toujours immobile 

Apparently in this article at least he did not gi\ e a species name He 
writes ^'Bactendie Chaibonneuse (Davaine)'^ for the anthrax bacillus 
The latin generic name is definite enough, as is also the species con- 
sidered The casual designation bactendies was first proposed in 1863 
(p 195), m the foUowmg statement 

On volt, d’apres les considerations qm precedent, que le nom de bacterie, par 
lequel ]’ai design^ prunitivement ces corps, ne peut leur con\enir Lorsque 
l’4tude des 4tres microscopiques qui jouent un grand role dans la fermentation, 
dans la putrefaction, etc , est ^ peine commencee, il serait premature de \ouloir 
classer d'une maniere definitive les corpuscules du sang de rate qui ont a\ec ces 
^tres une analogic 6vidente Je me bornerai done, pour designer ces corpuscules, 
k modifier Ug^rement le nom que je leur ai pnmitivement donn4, et je les appel- 
lerai d^sonnais des hactir%dies 

It is apparent that we have the anomalous situation of a suitable 
generic name, Bactendium, bemg pubhshed, together with an adequate 
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description of a species which should be considered the type, but without 
a scientific name being given to the species There may be some ques- 
tion under such circumstances of the validityof the generic name, though 
there would seem to be no statement m the International Rules of 
Botanical Nomenclature which would definitely make it invalid It 
should be noted that while this author repeatedly in later writmgs 
used the term lactkidie, the generic name Bactertdium was not em- 
ployed with a specific name to designate the anthrax bacillus (1864, 
p 393), (1865, p 334) It is of mterest to note that Davame earlier 
(1863, p 222) used the designation bactenum du sang de rate 

Schroeter (1872, p 110) used this designation to include certain non- 
motile pigment-producmg bacteria, among them Bactendtum prodigo- 
sum. This use of the genus name was discussed and disapproved by 
Cohn (1872, p 182) because the pigment producers have no marked 
character m common with the anthiax bacillus other than lack of 
motility 

Cohn says, 

Wegen des Mangels der spontanea Bewegung hat Schroeter m dem voran- 
stehenden Aufsatz die Kugelbactenen, welche Pigmente erzeugen, mit demsel- 
ben Namen belegt, welchen Davame fur die unbeweglichen Stabchen des Milz- 
brandblutes eingef uhrt hat ( Bactendtum) Die Milzbrandbacteridien unterschei- 
den sich jedoch durchaus von den Pigmentbactenen, da sie stabchen- oder lang 
fadenformig smd, sie konnen daher mit den Kugelbactenen nicht in einer Gat- 
tung suzammengestellt werden, da der Mangel der Bewegung der emzige beiden 
gemeinschaftliche Charakter ist 

The name was abandoned by Schroeter (1886) Mac6 (1897, p 485) 
makes the following comments 

Davame avait cru devoir distinguer autrefois un genre Bactendium, caract4r- 
is4 par Pimmobilit6 des ^Idments k tour les stades de peur existence II Tavait 
4tabli pour la Bacteridie du charbon et quelques autres observdes dans I’mtestin 
et les infusions Mais I’absence ou la prdsence de mouvements n'offre jamais de 
Constance suffisante pour en faire un caractdre spdcifique Un grand nombre 
d’esp^ces, trds mobiles k une certaine phase de leur existence, deviennent com- 
pldtement immobiles k la pdriode suivante ou seulement quant les conditions de 
vie, tout en restant bonnes, viennent k changer, beaucoup deviennent inertes, 
par exemple au moment de la sporulation Les Bactdries mobiles ne different du 
reste des immobiles par aucun caractdre de valeur 

Erwm F Smith (1905, p 158) claims that this genus name is mvalid 
because of the previous existence of the genus Bactndium Kunze 1817 
Whether or not this use mvalidates Bactendtum Davame depends upon 
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the interpretation of Article 57 and Recommendation XXXI of the 
botanical code. The former states that when the difference between 
two names, especially two generic names, hes m the termmation, these 
names are to be regarded as distmct even though differmg by one letter 
only The latter reads 

Many names differ by a smgle letter "Rithout risk of confusion In cases where 
a close approach to identity is a source of error (ex Astroste?nma and Asterose/n^na 
m one and the same family, Asclepiadaceae) only one, the older, of the names 
should be kept m accordance with Article 51, 4® 

This last Article reads 

Every one should refuse to admit a name in the following cases 

4 When the group it designates embraces elements altogether incoherent, or 
when it becomes a permanent source of confusion or error 

Smith suggested the name Aplanobacter m its place 

Vuillemin (1913, p 519) states that lack of motility does not justify 
generic recognition 

Buchanan (1918, p 33) lecogmzed Bade) idium as a subgenus of 
Bacillus to mclude the non-motile species, wuth Bacillus {BacteridLumi 
anthracis Cohn as the type 

Castellani and Chalmers (1919, p 933) revive the Bader idiviu of 
Schroeter with Bactendium prodigiosum as the t^pe Their deSniiion 
(p 958) IS Bacteridieae which are chromogenic It constitutes the 
type genus of the tube Bactendieae q v with the definition BaciVateae 
grow mg well on ordmaiy laboratory media, without endospores and 
either fluorescent or chiomogenic ” 

It would seem that the use of the genus Bactendium m bacteiiolog> 
and of Bactndium m mycolog}" is valid if organisms of v hich the anthra \ 
baciUus is the type are to be grouped mto a separate genus The pi evi- 
ous use of Bactndium should no more mvalidate Bactendium than 
Micrococca Benth a vahd genus of the Euphorbiaceae created m 1S49 
should invalidate Micrococcus Cohn (1872) 

Bacteneae. A tube of bacteria created by Trevisan (1879, p 130 ; 
with the followmg description 

Bactenaceae unicellulares Indmdua globulosa vel elLpsoidea vel cylindr.ca, 
e cellula unica conflata Sporae intra cellulam matricalem soUtanae 
Multiphcatio divisione cellularum vegetativa in unam vel duos vel omnes 
directiones 
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Two subtribes were included, namely, Eubacteneae and Sarcineae 
Buchanan (1918, p 39) recognized this tribe as the second of the 
family Bactmaceae, with four subtribes Fmiforminae, HemopUUnae, 
Rh%zobi%nae and Bactemnae The description is '^Cells rod-shaped, 
never spiral nor strictly filamentous, smgle or m chains, motile or non- 
motile, never producing endospores, either Gram-positive or -negative.^’ 
Bergey et al (1923, p 194) used this designation (with the spellmg 
Bactereae) for the SLxth tube of the family Bactenaceae with the follow- 
ing description ''Gram negative rods generally growing well on arti- 
ficial media Generally attack carbohydrates forming acid and often 
gas composed of CO 2 and H 2 When motile, the flagella are peritrich- 
ous Six genera are mcluded 

Bactenen. A casual name used by Cohn (1872, p 132) and sub- 
sequent Geiman writers for the bacteria 
Bactenes A casual name used by Davaine (1863) and subsequent 
French authors for the group bacteria 
Bacterimae. A subtribe of the tribe Bacteneae named by Buchanan 
(1918, p 47) with the following diagnosis 

Cells not fusiform, rod shaped, not hemoglobinophilic, aerobic, facultative, or 
microaerophihc, not securing growth energy exclusively by the oxidation of 
carbonaceous compounds Spores never formed Motile or non-motile 

It included the following genera Pseudomonas^ Serratiaj Chromo- 
bacterium, Pasteur ella, Bacterium, Proteus, Pfeiffer ella, Lactobacillus, 
Erysipeloihrix, and Corynebacterium 
Bacterma A group created by Perty (1852, p 179) to include the 
genera Bacterium, Vibrio and Metallacter The name has never come 
into common use 

Bactenopsis A geneiic name proposed by Trevisan (1885, p 103) 
for a group of bacteria The organisms were considered as showing 
three stages of development 1 Bacilli 2 Filaments 3 Cocci 
The bacillus form was regarded as most typical The cells were short 
cylmdrical or ellipsoid, straight, not articulate, colorless or colored, 
showmg both macrobaciUi and microbacilli, cytoplasm equally diffused 
m cells Spores none or unknown 
The species mcluded m the genus are as follows 

Bactenopsis Basmussem = Leptothrix I Rasmussen 
Bactenopsis aceti = Mycoderma aceti Pasteur 
Bactenopsis Pasteuriana = Bact Pasteurianum E Chr Hansen. 

Bactenopsis mensmopedioides = Bact mensmopedioides Zopf 
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Bacteriopsis ureae — Micrococcus ureae Zopf 
Bacteriopsis mntkina = Bact lanthinum Zopf 
Bacteriopsis synxanthu = Vibrio synxanthus Ehrenb 
Bacteriopsis ovata = Panhistophyton ovatum Lebert 

The genus has not been used by subsequent authors, and is not even 
recognized by DeToni and Trevisan (1889). 

It IS rejected by Erwin F Smith (1905, p 174). 

Probably the first named species, Bacteriopsis Rasmusseni, should be 
regarded as the type It was later (1889, p 930) placed by De Toni and 
Trevisan m the genus Rasmussema (the fourth species, R, anceps) If 
no older generic name for the mouth leptothrix forms can be found, this 
would probably be a vahd designation for them It may be regarded 
as a synonym of Leptotncha 

Bacterium A generic name proposed by Ehienberg (1828, p 8). 
His diagnosis is as follows 

Bacterium, Novum Genus, Familia Vibnonorum Character Generis Cor- 
pus polygastricum? anenterum’ nudum, oblongum, fusiforme aut filiforme, 
rectum, monomorphum (contractione nunquam dilatatum), parum flevile (nec 
aperte undatum), transverse in multas partes sponte dividuum 

The only species described vas Bacterium triloculare The descrip- 
tion was as follows 

B triloculare nov spec , distincte triloculare s tnarticulatum, subfusi- 
formum, hyalinum 

Animalculum 1 300 Imeae longum, corpore tereti Articuli s septa mterna 
divisionem instantem multiplicem trans'versam indicare videntur Mobile sed 
pigrum animalculum 

In Oasi Jovis Hammonis Siwae observatum, praeterea nullibi 

Bacterii Generis phjsiologia huiusque obscurra Cibo colorato Ventnculos 
replere hae formae respuunt ideoque ad Pobgastrica non misi dubitanter et 
interim collocantur 

While it IS not improbable that Ehrenberg actually described one of 
the organisms now mcluded with the bacteria, it is evident that there is 
nothmg m the description which would make probable a modern identi- 
fication of the species 

Two years later Ehrenberg (1830, p 38) mcluded some eleven species 
m his Bacterium. It is to be noted that some were not new species. 
Several of Mueller’s species of infusoria described m 1783 were mcluded, 
among them bemg Bacterium {Monas) termo (!Mueller) Ehrenberg. In 
the previous (1828) paper, Ehrenberg had recognized Monas termo 
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Mueller as distinct, not including it in the genus Bactenufn, Inasmuch 
as Bactei turn termo has been much discussed in the literature, the descrip- 
tion given by Mueller (1786, pi) should be noted 

Monas termo Animalculum omninin, quae roicroscopium simple'^ offeit, 
rainimum simplicissimum, punctulum, gelatmosae, substantiae pisutn micro- 
scopium composirum eludere videtur, dum ne quidem sub hoc distmctuis 
appareat 

Spbaencum, an oibiculare^ baud video 

Guttula aquae, in qua maceratio facta est, his corpusculis adeo saepe repletur, 
et ne mimimum vacuum distingui liceat, ipsamque aque substantium in aliam 
minus hyahnam, globulaiem e\ punctis consei tissimis, omnem calculum super- 
antibus mutatam crederes 

In hac massa motus, qualem radii solares in aqua micantes effingere solent, 
oculis exhibetur, dum animalcula, examinis opum instar, vehementer com- 
xnoventur 

In infusione vegetabilium et animahum Hums guttula jam intra vigenti 
quatuor boras conspicitur quasi massa globulans, aut nullus in ea motus nec odor 
percepitur, brevi vero motus seu fermentatio cum foetore interabili insequi- 
tur, at non in omni 

Fig 1 Guttulam aquae fiuvialis Monade Teunone scetentam valde auctam 
exhibet 

Ehrenberg's description of Mojias termo Mueller as given in 1828 is 
also pertinent 

M Termo (Mueller) 1/1664 ad 1/500 hnea crassa, c\acte blobosa, hyalina 

Specimena, seu potius M^riades, quas Si^ae in Oasi libyca vidi et illae, quas 
infuso Pipere nigro in Arabia accepi, magnitudme 1/1664 Imeae fere acquabant 
Quae e sinaitica valle Wadi Esle depromsi mensuram 1/1660 lineae offerebant 
Berolini et in Sibiria interdum maiora individua, ab eadem specie vix segieganda, 
vidi, maxima 1/500 Imeae crassa, quae, si divisions spontanea funduntur, in partes 
1/1000 Imeae crassas, reliquis similes, abeunt 

Monadum speciales characteres, ob microscopiorum, quae vocamus, sufficieii- 
ter eas augendi vim deficientem, praetei corporis formam et mensuram, non habent 
quo nitantur et firmitate physiologia saepe caient Motus, colons, mensurae et 
propagationis ratio cum forma nonnullas quidem species bene destinguere sunt, 
in aliis characterum gra vitas desideratur, sed formarum magnam copiam in aquis 
vagari unusquisque, qui his animalculis studium impendit, facile sibi persuadet 
Quin ex Monadibus, Vibrionibus, Bactenis et Bodonibus us, quae minutie excel- 
lunt et cibos colaratos respuunt, novae animahum classis vestigia posteris pre- 
menda enitescere saepe mihi visa sunt 

The geneiic description given for Bacterium by Ehrenberg (1830, 
p 38) IS ^‘Bacterium Nov Gen Haec genera, Oscillatoriis valde 
affinia ore nutriri nundum vidi ” Eleven species are listed 
Two years later (Ehrenberg 1832) differentiated six species of the 
genus Bacterium Two of these. Bad articulatum and Bact triloculare 



GENERAL SYSTEMATIC BACTERIOLOGY 


215 


are definitely included Four other species Bact Enchelys, BacL 
punctum, BacL tiemulans and Bact termo are questioned. 

Six years later in his classic work on the Infusoria Ehrenberg (1836, 
p 75) characterized the genus Bacter lum as follows ^'Animal e fanulia 
Vibrioniorum, divisione spontanea in catenam fihformen rigidulam 
abiens 

One species only, Bacterium triloculare is included In his di awing of 
Bacterium triloculare a polar flagellum is shown 

A careful perusal of the description certamly reveals nothing that 
would enable one even with a moderate degree of certamt\' to identify 
Ehrenberg’s species Certainly most of them were based on impure or 
mixed cultures From different localities and conditions the same organ- 
ism was frequently described though differmg sufficiently m size and 
appearance to justify the conclusion that the forms were quite distinct. 

Inasmuch as some effort has been made to tie up the genus Bacterium 
to Bacterium tei mo as a type species, the followmg points are worthy of 
note 

1 Bacterium termo (Mueller) Ehrenberg was not included as a mem- 
ber of the Genus Bacterium m the paper m which the genus was fiirst 
proposed, in fact, as Monas termo Mueller, it was placed in another 
genus 

2 Mueller (1786, p 1) states that Monas tenno is spherical and Ehr- 
enberg (1828) likewise describes it as globular (*'exacte globosa^O 

3 The organism was found in water and m infusions of animal and 
vegetable matter 

It should be noted that Ehrenberg includes the genus Bacterium as 
one of five geneia m his family Vibrwmaj the other geneia being VibnOj 
SpDochaeta, Spirillum and Spirodiscus. Bacterium is diSerentiated 
from Vibno m that it is non-flexuous, while the latter is flexuous 

Dujardm (1841, p 212) practically adopted Ehrenbeig s classifica- 
tion He designated as Bacterium all those foims which are stiaight, 
moie or less definitely jointed, non-fle\ile, and which w’ere capable of 
only a slow wave-hke motion Vibrio, on the other hand, contained 
those organisms which are straight or bent, more or less definitely 
jointed, and which show smuous motion like a snake He placed three 
species m this genus, Bact termo, Bact catenula, and Bact punctum 
His description reads “Corps filiforme, roide, devenant plus ou moms 
distmctement articule par suite d'une division spontanee imparfaite. 
jMouvement vaciUant non ondulatoire ” Here agam there is nothmg 
which will enable the bacteriologist to identify any one of the species 
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It IS of interest to note that many subsequent writers ascribe the 
species Bacterium termo to Dujardin 

Diesmg (1850, p 14) gives the following generic description of 
Bacienum 

Corpus nudtim, lorica destitutum head mutabile, cylmdncum subovatum aut 
subglobosum, partitione imperfecta unisenali, multiphci, transversa m synther- 
lum Imeare, moniliforme, rigidulum, rectum, hyalinum accrescens Flagellum 
m articulo pnmo terminale simplex Ocellus nullus 

Perty (1852, p 179) developed a classification of the infusoria, recog- 
nizing a family Vibnomda with two subfamilies Sptnlhna and J5ac- 
tenna Under the latter the genera Vtbno, Bacterium j Metallacter 
and Sporonema are included Vihrio is defined as flexuous. Bacterium 
IS non-flexuous The only species of Bacterium described is Bact 
termo ascribed to Dujardm It is recorded as occurring “m den aller- 
verschiedensten faulenden Aufgussen und Sumpfwassern das ganze 
Jahr He notes that it was recorded by Dujardm 'hm Eitei und an- 
dern pathologischen Flussigkeiten'^ and even '^nach Leeuwenhoek im 
Zahnschleim ” The description is wholly unsatisfactory, and shows a 
tendency, which became more pronounced during the succeeding two 
decades, to call all organisms associated with putrefaction and decay 
Bacterium termo 

Cohn (1854, p 123) for the first tune definitely giouped the form now 
termed bacteria under the plant kmgdom, lemovmg them from the 
Infusoria He studied at length the Bacterium termo Dujardm, which 
he regarded as a synonym of Vibrio lineola Ehrenberg He concluded 
this form to represent merely the swarm cell state of an alga-like fungus 
He was unable to see the ''cilia ” He gave it the generic name Zoogloea 
with the following characters 

Cellulae mmimae, bacilliformes, hyalinae, gelatina hyalma in masses mucosas 
globosas, uvaeformes, mox membranaceas consociatae, dein smgulae elapsae, 
per aquam vacillantes 

The species became Zoogloea termo As synonyms he notes "PaZ- 
mella mfumnum Ehr, Micraloa teres V Flotow, Bacterium termo 
Dujardm and Vibrio lineola Ehrenberg 

Several authors in the next two decades followed Cohn m the sub- 
stitution of Zoogloea for Bacterium For example, Rabenhorst (1865, 
p 35) m his ^‘Flora Europaea Algarum” mcludes this genus among the 
algae under the headmg ^^Formae achroae, hyalinae (mea sententia ad 
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fungos referendae^^). The generic description given is identical with 
that of Cohn. The single species Zoogloea termo (Muller) Cohn is 
briefly descnbed as “Z thaUo gelatinoso globoso, cellulis liberis mobili- 
bus, rectis, 1/2000-1/700'^ aequantibus. Hab. m aquis stagnantibus, 
imprimis corruptis ubique 

A Zoogloea ramigera was later described by Itzigsohn (1867, p 414). 

The next author of note defining Bacterium was Davaine (1864, 
p 629) who, like Cohn, separated the Vihnones from the protozoa, 
and described the genera Bacterium, Vibrio and Spirillum, His defini- 
tion of Bacterium (given m 1868, p 68) is identical with that of Dujar- 
dm It should be noted that this author emphasized the importance 
of motihty m the generic diagnosis 

An mterestmg sidehght on the utihzation at this tune of the term 
Bacterium termo to mclude the greatest vanety of noicroorgamsms is to 
be found m the writmgs of Luders (1866, p 36) who concluded that this 
wide spread organism was a growth stage of a fungus. Hallier (1886) 
mtroduced and developed his theory of pleomorphism which reached 
its culmmation m the work of Billroth (1874) This led to general dis- 
trust at this time m the existence of true bacterial species and mdi- 
rectly contributed to the lack of regard for the rules of nomenclature 
durmg the next several decades 

Davaine (1868, p 21) used the name m the sense of Dujardm differ- 
entiatmg the non-motile forms such as the anthrax bacillus m the new 
genus Bacteridium His description of Bacterium is as follows 

Genre Bactene Bacterium (Ehrenberg, Dujardm) Corps filiforme, roide, 
devenant plus ou moms distinctement articule par suite d’une division spontanee 
imparfaite, mouvement vacillant non ondulatoire (Dujardm. 

In summar}", to the year 1872, the generic name Bacterium was not 
applied to any species which can now be recognized satisfactonh The 
ongmal Bacterium triloculare Ehrenberg was no longer recognized m 
the literature Bacterium termo the organism found commonly in 
putrefymg solutions was the only species 

Cohn (1872, p 167) rather radically emended the previous generic 
descriptions of Bacterium to mclude those rod-shaped organisms m 
which the cells are short, never filamentous He made it the sole repre- 
sentative of his tribe Microbacteria The cells are short c^lmdric 
or elhptical, never in chains or filaments, often formmg firm zooglocal 
masses, alternating motile with non-motile stages His description was 
largely based on his conception of Bacterium termo, which he regarded 
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as the principal agency of decay (^'ohne Bactenum termo kerne 
Fauhiiss'O described the reaction secured by inoculating the 
bacteria from putrefymg beans into his ammonium tartrate solution 
and noted the development therein of a green fluorescence 

Should this description of Cohn be used as fixing the type foi Bac- 
tenum as Bactenum termo^ The following objections may be raised 

1 Unquestionably Cohn was dealing with impure or mixed cultures. 
The fact that when this mixture was moculated into Cohn’s nutrient 
solution a green fluorescence was produced by no means fixes this as 
a characteristic of Bactenum termo Bacteria capable of bringing about 
this change are widely distributed m natuie In other words, in the 
heterogeneous mass of organisms present m mfusions, known as 
Bactenum termo, there are included certain fluorescent bacteria capable 
of growmg m Cohn’s nutiient solution The International Botanical 
Code is explicit on this point 

Article 51 Every one should refuse to admit a name in the following cases 

4 When the group which it designates embraces elements altogether inco- 
herent or when it becomes a permanent source of confusion or error 

2 The species Bactenum termo was first described as Monas termo 
Mueller, it was tentatively transferred to the genus Bactenum by Ehi en- 
berg, but later rejected by him, and first definitely included in the genus 
by Dujardm It was later made a type of the genus Zoogloea by Cohn 
Inasmuch as this organism was not at first included in the genus Bac- 
termm, m fact was definitely excluded by the author of the name, it 
does not seem advisable to accept it as the type 

Schroeter (1872, p 120) put m the genus Bactenum three species 
of bacteria which had previously been desciibed m other genera, the 
Vihrio synxanthus^ Ehrenberg (1840, p 202) he renamed Bactenum 
synxanthum (the spore bearing rod responsible for yellow milk), the 
Vibno syncyaneus Ehrenberg^ (1840, p 202) he termed Bacterium 
syncyaneum (the polar flagellate organism of blue milk) and named the 
Bactenum aeruginosum, the polar flagellate organism of blue green pus 
Both of these orgamsms were later (1886, p 157) transferred by Schroe- 
ter to the genus Bacillus The names used by Schroeter wei e accepted 
by Cohn (1872b, p 173) 

Should one of Schroeter’s species be accepted as the generic type‘s 
It probably would be inadvisable to designate thus either of the species 

1 The Vihrio uanthogenus, Fuchs (1841, p 193) 

2 The Vibrio cyanogenus, Fuchs ('1841, p 190) 
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transferred to this genus from other genera, for it is quite conceivable, 
that masmuch as Vtbrio syncyaneus Ehrenberg was probably the first 
species of Vihno sufficiently described so that it can be certainly recog- 
nized and identified toda}", it might be designated as the type of Vibrio. 
In other words, if it is to be accepted as a type, it should be foi Vibrio and 
not for Bacterium The foim from yellow milk quite certainly should be 
placed m the genus Bacillus Bacterium aeruginosum is so closely rela- 
ted to Bact syncyaneum that they probably should be placed m the 
same genus It would certamly be unwise to choose the former as the 
type, as there might well be question as to whether it did not belong 
likewise m the genus Vibno It would seem that stability of nomen- 
clature would not be conserv^ed by the choice of any one of these as a 
type species 

If Bacterium is to be retamed as a bacterial genus, it seems necessary 
to pick the t}p)e species from those described subsequently to 1872. 

Lister (1873, p 408} gave the name Bacterium lactis to an organism 
1 esponsible for lactic acid fermentation While his description may not 
be sufficiently accurate to enable us to determme with cei tamty whether 
he described the lactic stieptococcus or one of the aerogemc lactic 
bacilli, (such as Bade) turn aeiogenes) now generall}' regarded as 
belonging to the colon-tjphoid group, it is probable that the former 
should be the mterpietation Bacterium lactis become Stieptococcus 
lactis and is not available as a type 

Lankester (1873, p 13) described a ‘‘peach coloured Bacterium'' 
irom w ater undei the name Bacteri um i ubescens The descripnorx makes 
it evident that he was workmg with organisms belonging to tne group 
of forms contaming bacteiiopuipurm, that is to the gioup ot salfur 
bacteria The desciiption furthei makes it evident that he was not 
dealmg w ith a pui e culture He dilates upon it s \ ariability , the appear- 
ance of rods and spirals, and motile and non-motile cells etc Certam 
of the forms were qmte ceitamly pie\ioush described undei othei 
aames Cohn wrote Lankestei (1874, p 399) that his oiganitsin was 
the Monas Okeiii Ehrenberg, the Clathocysti^ loi^eoper^icina of Cohn 
While Lankester combated Cohn s statements, modern know ledge 
of the group would seem to justify them Ceitamh the recog- 
nition of Bacteiium nibescens as a t\ pe species w ould be unv ise 

Warmmg (1875) described several species ci Bademui from the 
water on the coast of Demnaik These w'ere Baciei niiu griseum, Bact 
litoreum, and Bact fusiforme They were not giown m puie cultures 
and apparently are not identifiable with certaint\ 
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Dallinger (1878, p 169) studied Bacterium termo microscopically, 
demonstrating motility to be due to a termmal flagellum It is defined 
m the sense of Cohn 

In 1875 Cohn included the genus m the tribe Olaeogenae It was 
defined as havmg cylmdrical cells, without phycochrome, very small, 
cells united m glairy families, amorphous when in repose, or entirely 
free, never disposed m filaments In this revision he accredited the 
genus to Dujardm rather than to Ehrenberg Magnin (1878, p 80) 
follows Cohn exactly The diagnosis leads 

Bacterium, Duj mend Cells cyhndncal or elliptical, free or united in pairs 
during their division, rarely in fours, never in chains, sometimes in zoogloeae, 
having spontaneous movements, oscillatory and very active, especially in media 
nch m alimentary material and in presence of oxygen 

The species are divided into three gioups 

1 The bacteria of putrefaction (Bact termo Ehr and Bact lineola 
Cohn) 

2 The bacteria of lactic and acetic fermentations, and 

3 The chromogenic bacteria (including Bact xanthinum Schroter, 
Bact syncyaneum Schroter, Bact aeruginosum Schroter, and Bact 
brunneum Schroter) 

Of the species, the chromogenic forms can for the most part still 
be readily recognized 

Lanzi (1876, p 256) designated the organism responsible foi acetic 
fermentation Bacterium aceti 

Trevisan (1879, p 136) gives the following synonymy and desciiption 

Bacterium Ehrenb (1830 non 1828) emend Cohn (Beitr I Heft 2, p 177), 
{Chromatium Perty 1852, Zoogloea Cohn 1863, RhaMomonas, Cohn 1875) Cel- 
lulae hreviter cyhndricae, vel elhpsoideae, vel fusiformes Mulhphcatio divisione 
cellularum vegetativa semper ad eandem direchonem longitudialem 

The species recognized are aceiz Lanzi 1876, Bact termo Ehienh , 
Bact lineola Cohn, Bact tremulans Trevisan, Bact catenula Dujard , 
Boot, punctum Ehrenb , Bact synxanthum Schroeter, Bact syncyaneum 
Schroeter and Bact aeruginosum Cohn 

The generic description of Bacterium by Luerrsen (1879, p 20) does 
not assist m fixmg a type species 

Van Tieghem (1879) described a Bacterium lucens from the surface 
of hquids 

Sternberg (1880, p 80) m his tianslation of Magnm’s (1878) text on 
the bacteria gives the followmg characterization of the genus Bacterium 
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Cells cylmdncal or elliptical, free or muted in pairs during their division, 
rarely in fours, never m chains (Leptothrtx or Torula)^ sometimes in zoogloea 
(differing from the zoogloea of spherical bactena by a more abundant and firmer 
intercellular substance), havmg spontaneous movements, oscillatory and very 
active, especially in media nch in alimentary material and in presence of oxygen 

He includes descriptions only of species which have already been 
noted They are separated mto three groups, the bacteria of putre- 
faction, those causing lactic and acetic fermentation, and the chxomo- 
genic forms 

Thm (1880) described a Bacierzum foetidum from malodorous per- 
spiration. The culture methods used did not msure pure cultures. 

Wmter (1880, p 51) characterizes Bacterium (which he ascribes to 
Cohn) as follows 

Zellen kurz cylmdnsch, lang elliptisch oder spmdelformig, durch Quertheil- 
ung sich vermehrend, spontan beweglich Die Tochterzellen trennen sich 
entweder bald nach der Theilung von emander oder bleiben zu 2 bis mehr ketten- 
artig vereinigt Auch Zoogloea-Bildung ist haufig Sporenbildung ahnhch wie 
bei Bacillus 

He lists and describes eight species none new It will be noted that 
he mcludes for the first time the possibility of spore formation as a 
character of the genus 

Van Tieghem (1881) described a green organism from lam water 
which had collected in the pileus of a as, givmg it the name 

Bacterium viride 

Thm (1881) also described a Bade) nan decalvans from alopecia 
areata 

Zopf (1883, p 48) materially modified the definition of the genus fol- 
lowmg the conception of pleomorphism, to include those organisms show’- 
mg four growth forms, cocci, short rods, long rods and filaments the 
latter never with differentiation of base and tip The following yeai 
(1884, p. 45) he used the same definition He included m the genus 
some seventeen species, most of which are still recognized Organisms 
previously described by other authors as m the genus Bacillus are 
mcluded, such as Bacterium tuberculosis, Bad typhosurn. Bad subtile 
and Bad anthracis His Bad lanthmum was the Bacieridium viola- 
ceum of Schroeter and the Chromobactenum vzolaceum of Bergonzmi 
The only organism apparently newly named and placed m this genus 
was Bacterium acidi4actici The description is scarcely adequate to 
identify this organism as the one now generally recognized under this 
name. The specific name acidi4actici has been used m so many senses 
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by subsequent authors as to make identification difficult However, 
Bact acidi-lactici may be regarded as a possible type species 
ffiTi gftlTna,nTi (1882, p 94) described an organism from water as Bac- 
tenum phoimidncwn It was msuflficiently differentiated 
Kurth (1883, p 97) isolated and described from the alimentary tract 
of the domestic fowl an orgamsm which he named Bacterium Zopfit 
This oigamsm is adequately known at the present time 
Lanzi (1883, abs 1884, p 786) described an organism as Bactmum 
moi bilk but not adequately 

Luerssen (1879, p 20) used the generic diagnosis of Cohn as did also 
Glove (1884, p 22) This latter author lists five colorless species 
(mcludmg Bact termo) and four chromogemc species (mcludmg Bact 
syniarkhum Schroter, Bact syncyaneum Schroter, Bact. aerugtnosum 
Schroter and Bact vwlaceum CBergonzmi) Grove) The chromogemc 
species may all be recognized 

Van Tieghem (1884, p. 1110) defined Bacterium as contammg rod- 
shaped cells, separatmg as soon as formed, never m filaments, never 
spiral He regarded the name more as a form genus than a natural 
genus 

Escheiich (1885) descnbed two organisms, Bactmum coli commune 
and Bacterium lactu aerogeneSj from infant stools The description 
was greatly expanded the next year (1886, pp 57 and 63) These organ- 
isms have been consistently known by these names to the piesent time 
In 1885 Trelease described several new species of pigmented bacteria 
under the names Bacterium candidum, Bact luteum, Bact aurantiacum, 
Bact chloi mum aad Bact mcarnatum Zukal (1885) studied the mor- 
phology of a Bacterium tortuosum from water 
Zopf m 1885 (p 61) completely revised his classification Bacterium 
IS defined as made up of those species which exist as cocci and rods, or 
the latter only, imited into filaments, spore formation lackmg or un- 
known It wiU be noted that here the emphasis is changed to absence 
of spores Hueppe (1885) used practically the same diagnosis Maggi 
(1888, p 84) hsted five species of this genus 
Flugge (1886) outlmed a classification of bacteria which has been 
extensively followed by medical bacteriologists His genus Bacterium 
is defined to mclude cylmdric forms, short, smgle or loosely united or m 
amorphous shmy masses 

Schroter (1886, p 155) states that the genus Bacterium is not well 
characterized and possibly should be united with the genus Bacillus 
from which it is separated with difficulty He accepts absence of spores 
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as a generic character, and states that the vegetative cells are short 
rods, little longer than broad, in the rounded form eithei solitary or 
embedded m slime (Zoogloea), from which a motile form emerges. 
Three species only are hsted BaeL termo Ehr , Bact septichaemiae 
and Bact cholerae gallinarum The chromogenic species previously 
listed here by Cohn and Schroter are transferred to the genus Bacillus. 
Hansgirg (1888, p 265) listed Bacterium as the second genus of the sub- 
family Micjobacteria, but with no diagnosis De Toni and Tre\usan 
(1889, p 1020) give the foUowmg generic diagnosis 

Bacterium Ehrenb. (1830) emend Trev Bacteni et Bacilh species Auctorum. 
Baculi Ytdgo brevis, interdum brevissimi, ut plurimmn ellipsoidei raro cylin- 
dracei, apicibus obtusis, recti Sporae (arthrosporae) globosae, e coccorum 
metamorphosx ortae. 

The genus is mcluded m the subfamily Baculogenae and the tribe 
BaciUeae In all, thirtj’-four species are described Of these Bact 
aceti (KuetzJ Lanzi, Bact. Pasteurianum (Hanson) Zopf, Bact allan- 
toides Trev and Bact Balbiami Billet are noted as particularly typical. 
The genus is divided mto two primary groups, Bacietia achroa (22 
species) and Bacteria chromogena (12 species) The first group is agam 
sub-di\ ided into Species Zymogena (8 species, mosth acetic acid bac- 
teiia), Species saprophyticae (13 species) and Species anthrophobiae (1 
species; The second group is divided mto Species granuln sulphuris 
nulla ^ecernentes (7 species) and Specicb graniila snlphuiis ^eceinentes 
(5 species) Baumgarten (1890) abandoned the genus, includmg all rod 
forms m Bacillus Billet (1890), p 23) says ‘ Formes rectilignes Bac- 
terium element 1 a 5 fois plus long que large ” Sternberg ( 1S92 p 18) 
states “This genus, established by Dujardm, is nov geneialh aban- 
doned, the species foimerly mcluded m it bemg transferred to the genus 
Bacillus Ludwig (1892) mcluded m Bacterium rod-shaped elliutical 
organisms, not in long filaments, not embedded m shme and diiteien- 
tiated from Bacillus by lack of endogenous spores Freudenreith 1 1894; 
defines a Bacterium as a rod without endospoies or vith aithiuspoies 

Aligula (1894, p 236) radicalh emended the genus to milude onh the 
non-motile rods, i e , those forms with shorter or longei c\lindiic cells, 
sometimes formmg filaments, without flagella, endospore foimation ob- 
served m many species, in others apparently completely- lackmg He 
states ‘^Bacterium Cohn Zellen ohne Bewegungsorgane oft mit Endo- 
sporenbildimg (Z B Bactenum Anthracis) ” He notes that about 
200 species are known 
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Clements (1894, p 27) defined the genus Bactenum as follows '‘Cells 
very short, eUipsoid, rarely cylmdrical, motile or non-motile, often 
imbedded m a gelatmous matrix and formmg zoogloea ” 

Two species only are described. Bacterium termo and Bact aceti 

The genus name Bacterium is not used by Fischer (1895) at all Leh- 
mann and Neumann (1896, p 181) emphasized lack of endospores as the 
most important character They say 

Zellen mindestens li mal meist aber 2-6 mal als lang als breit, gerade oder m 
einer Ebene gekrummt, zuweilen lange echte oder Scbeinfaden bildend, nut oder 
obne Geisseln Stets ohne Endospores, fur emzelne Arten smd Arthrosporen 
beschneben, 

Mac6 (1897) retamed the older conception of the genus. He states: 

La longeur relative 6tait le seul caractlre qui le distmgerait du genre Bac- 
terium Nous savons que ce caract4re ne peut 6tre consid6r6 comme absolu, 
mais qui vane au contraire dans des limites tres larges, pour des conditions de 
vie qui peuvent 6tre considere^s comme normales 

Migula m 1897 agam discusses the importance of organs of motility 
in a system of classification, and once more defined the genus as consist- 
ing of non-motile rods Chester m his Manual (1901, p 117) adopts 
Migula’s definition of Bactenum, as does also Allan J. Smith (1902, p 
270) and Kendall (1902, p 484) 

Klocker (1903, p 332) evades the issue by usmg the generic name given 
by the author of the specific name of the species under discussion He 
states “For distinguishmg purposes the spore formation and the flagella 
have been suggested, but these characteristics have proved to be 
insufficient 

Matzuschita (1902, p IV) does not use the genus name Bacterium 

Schmidt and Weis (1902, p 294) define the genus as follows 

Die Zellen smd cylmdriscb, stabformig, frei oder zu Faden verbunden Geis- 
seln fehlen stets, und diese Arten smd daher zu keiner Zeit ihres Lebens beweg- 
lich Endosporenbildung bei vielen bekannt Zur Gattung Bacterium gebort 
erne sebx grosse Anzahl (uber 300) Arten, von denen viele pathogen smd 

Erwm F Smith (1905, p 160) discusses at considerable length the 
history of the generic name Bacterium, He comes to the conclusion 
that Bact termo of Cohn can be identified with sufficient accuracy as a 
green fluorescent organism with polar flagella, developmg m Cohn^s 
nutrient solution when moculated with beans He, therefore, formu- 
lates the followmg diagnosis 
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Bacterium Cobn Type The one-flagellate, green fluorescent schizomycetet. 
capable of growing in Cohn^s nutrient solution To these should be added all 
the morphologically s imil ar non-fluorescent and yellow species Synonym t 
Pseudomonas Migula 

He creates the new genus Aplanobacter to replace the genus Bacterium 
of Migula. 

Flugge (1908) includes in the genus all rods which develop no spores 
He divides the genus into nine groups which are worthy of careful con- 
sideration as generic groups. 

Ellis (1909, p 6) follows Migula 

Orla-Jensen (1909, p 344) places the genus Bacterium m his family 
Acidobactenaceaej the type species being Bact coli 

Conn (1909, p 12) defines Bacterium as a non-motile rod, contrastmg 
Bacillus which is defined as a motile rod Heim (1911, p 25) uses 
Bacterium as a subhead imder Bacillus to mclude non-spore-bearmg 
forms 

Fiost (1911, p 57) follows Migula exactly Schneider (1912, p 23) 
mcludes ^^the old genus Bacterium m the genus Bacillus ” !Meyer 
(1912, p 2) uses Bacterium as a section of the genus Bacillus mcludmg 
those forms whose flagella are unknown 

Lohnis (1913, p 45) differentiates Bacillus and Bacterium on the basis 
of endospore production 

Vuillemm (1913, p 524) advocates the designation of Bacterium as a 
Genus conservandum with a prototype Bactei lum termo Ehr and specific 
type Bacterium pyocyaneum This, it will be remembered, is practically 
the recommendation of E F Smith Vuillemm states that Ehrenberg 
differentiated Bacterium from other types of Schizomycetes by its osciUat- 
mg movement Today, he states, we know this type of motion to be 
due to two morphological characters, short rods and polar flagella 
Bact pyocyaneum is a short lod with polar flagella, hence the designation 
of this species as the type 

Winslow et al (Committee Society of American Bacteriologists (1917, 
p 501)) adopted the view of Orla-Jensen and gave the following generic 
definition 

Motile or non-motile rods, staining evenly Easily cultivable Animal 
pathogens or saprophytes Often chromogenic Many forms decompose 
carbohydrates 

The type species is Bacterium coli Escherich 

Buchanan (1918, p 53) has likewise followed Orla-Jensen with the 
definition 
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Plump rods, without spores, Gram-negative, motile by means of peritnchous 
flagella, or non-motile, liquefying gelatin very slowly or not at all Usually show- 
mg marked power to ferment caibohydrates, frequently with gas production 
The type species is Bacteixum coh Escherich 

The genus is a large one, including many species It is generally divided into 
subgroups based primarily upon the fermentative reactions It may be conven- 
ient to recognize these as subgenera separated from each other by the charac- 
teristics noted in the following key 

Key to the subgenera of Bactenum 

A Organisms which show a maximum of fermentative power, including fermenta- 
tion of lactose, rarely pathogenic, some forms slowly liquefy gelatin 
Subgenus 1 Aerobacter (or Eu-Bactenum) 

B Organisms not showing maximum fermentative power, never producing gas 
in lactose, frequently pathogenic, never liquefying gelatin 

1 Producing acid and gas from glucose, sometimes other sugars, but not 

from lactose Subgenus 2 Salmonella 

2 Producing gas from none of the carbohydrates, acid sometimes 

formed Subgenus 3 Eberthella 

Breed, Conn and Bakei (1918, p 445) suggest that the name be 
dropped, oi at most regarded as a general designation for msuJB&ciently 
descnbed organisms 

Winslow et al (1920, p 211) in the final lepoit of the Committee use 
the following definition 

Gram-negative, evenly staining rods Often motile, with peritnchic flagella 
Easily cultivable, forming grape-vine leaf or convex whitish surface colonies 
Liquefy gelatin rarely All forms except B alcahgenes a>nd the B a&uriws group 
attack the hexoses and most species ferment a laige series of carbohydrates 
Acid formed by all, gas (CO 2 and H 2 ) only by one series Typically intestinal 
parasites of man and the higher animals although several species may occur on 
plants and one (B aerogenes) is widely distributed in nature Many species 
pathogenic 

Type species, B coh Escherich 1885, p 518 

Castellani and Chalmers (1919) have broken up the genus Bactenmn 
mto a large number of genera, apparently droppmg this generic name 
entirely In this they have been followed by Bergey et al (1923) 

It IS evident from the precedmg analysis of the important literature 
bearmg on the subject that the various diagnoses of the genus Bacterium 
with their prmcipal advocates may be grouped as follows 

1 Pre-Cohnian conceptions Relatively iigid cells 01 chains of cells, 
not flexible, motile, oscillating First species described Bactenum trilo- 
culare Ehr No type species designated No species described at pres- 
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ent recognizable with certamt}’ Ehrenberg (1828, 1830, 1836), Dujar- 
din (1841), Perty (1852), Cohn (1854), Davame (1864), Luders (1866), 
Davame (1868) 

2 Cohnian. conception. Short cylmdric or elliptic cells, never in 
chains or filaments. Alternating motility and non-motility. Shape 
and groupmg the primary characteristics. No definite designation of 
a type species, although m the earher writinp Bacterium termo is fre- 
quently mentioned. Cohn (1872, 1875), Lister (1873), Lankester 
(1873), DaUmger and Drysdale (1874), Magmn (1878), Wmter (1879), 
Luerssen (1879), Trevisan (1879), Grove (1884), Van Tieghem (1884), 
Eschench (1885), Flugge (1886) 

3 Zopfian conception. Rod shaped organisms which produce no 
endospores Motihty and groupmg of cells regarded as seconder}' or 
non-essential characters No t 3 rpe species designated Zopf (1^5), 
Hueppe (1895), Schroeter (1886), De Tom and Tre%'isan (1889) , Ludwig 
(1892), Freudenreich (1894), Lehmann and Neumann (1890), Flu^e 
(1908), Lohnis (1913) 

4 Not recognized as a genenc nam e. Forms usually mcluded un der 
Bacillus or other genera Baumgarten (1890), Sternberg i' 1892), Fischer 
(1897), Matzuschita (1902). Schneider (1912), Breed Conn and Bakei 
( 1918), Castellani and Chalmers (1919), Berge} et al ( 1923) 

5 Migula’s conception Non-motile, lod-shapedbactena No type 
designated defimtely, unless it be Bacterium anthrncis (Da\ ame) ]\Iigula. 
Migula (1895, 1897, 1904), Chester (1901), Smith n902), Kendall ' 1902), 
Ellis (1909), Heim (1911) 

6 Smith-V uillemin conception Rod-shaped oiganisms v.ith polar 
flagella, type same one of the fluorescent bacteiia, such as Bactenum 
aerugtnosum (Schroetei) Cohn {Bacterium pyocyaneum (Gessaid) 
Vuillemm) E F Smith (1905), Vuillemm (1913) 

7 Conception of Orla-Jensen The genus to be defined to include 
Bactenum coh Eschench as the type Practically the colon-tvphoid 
group Jensen (1909), Buchanan (1918), Committee (1918-1920) 

Of the species of Bactenum named before Cohn’s description in 1872, 
there does not seem to be a smgle one that can be identified v ith cer- 
tamty Certam species of other genera can be recognized, but no 
organism designated Bacterium The diagnosis of the genus given by 
Cohn was soon found to mclude forms that were diverse, and proved 
impracticable However, certam of the species described and recog- 
nized by him can be identified 
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The generic diagnosis used by Zopf and by Hueppe, and more com- 
monly used than any other mcludes m the genus the rod-shaped organ- 
isms which do not produce endospores This was a natural emenda- 
tion of Cohn^s definition, as the Bactlh described by him were 
endosporous 

The definition of Migula excludes from the genus all motile rods Cer- 
tamly most of the oigamsms previously termed Bacterium by Cohn and 
his predecessors were motile forms Furthermore, motility is one of the 
most variable of bacterial characteristics This definition associates 
m the same genus forms so distantly related as the tubercle and the 
anthrax bacilli, and places m separate genera closely related organisms 
of the mtestmal group such as the colon bacillus and the organisms of 
gassy milk 

It might seem best to select some organism early named Bacterium 
as the type and so word the generic diagnosis as to include this form 
and the related species But it should be described by the inclusion of 
more than a smgle character, such as motility E F Smith has 
attempted to identify the Bacterium termo of Cohn, evidently mtended 
by this author to constitute the type of the genus Smith states 

Much discredit has been thrown on Bacterium termo in modern times, and it 
has been left out of many classifications However, if one examines into the 
matter, there is no reasonable doubt as to what Cohn had in mind His Bacter- 
ium termo was a small schizomycetous organism capable of growing freely in 
Cohn’s nutrient solution, containing acid potassium phosphate and ammonium 
tartrate It produced therein short rods (single, in pairs or fours, joined end to 
end) and roundish lobed white zoogloeae, together with a greenish fluorescence 
This IS Cohn’s statement and De Bary’s It did not appear in boiled fluids, i e 
was destitute of endospores (Cohn), and the motile rods were killed by short 
exposure to 58®C (Schroter) In other words, it was a non-sporiferous green- 
fluorescent organism possessed of a single polar flagellum, or, in some cases pei- 
haps, provided with paired or triple polar flagella If we start with Cohn’s 
classification in the year 1872 we may keep the name Bacterium for schizomycetous 
organisms of this type, and at the same time we shall not be doing any violence to 
the older use of the word of Ehrenberg, who figures and describes this kind of an 
organism This the writer proposes to do, substituting Bacterium (Cohn emend ) 
for Pseudomonas Migula and for more recent names proposed by others 

Smith has attempted to follow Cohn’s procedure m gettmg cultures 
of Bact termo and succeeded by moculatmg Cohn’s solution with water 
mto which beans had been thrown A green fluorescent organism with a 
polar flagellum and mcapable of gelatm liquefaction was secured 

It is mteresting to note that by an entirely distinct Ime of reasonmg 
Vuillemm came to a similar conclusion He notes that Ehrenberg 
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based the genus upon the type of movement of the cell Today, he 
states, we know the characteristic type of motion to be due to the pres- 
ence of polar flagella on short rods He concludes that the Bact termo 
is closely related to Bact pyocyaneum and accepts this as the tj^iie of the 
genus His result is a genus practically identical with that proposed 
by Smith 

A somewhat similar conclusion will be reached as the result of the 
exammation of still another Ime of evidence, a study of the species of 
Bacterium other than Bact termo recognized by Cohn and his associates 
Three species previously known were placed m the genus Bacterium by 
Schroter. One of these was named Vtbno syricyaneus by Ehrenberg 
(1840, p. 202), Vibno cyanogenushy'FuQh.s (1841, p 190) and Bacterium 
syncyaneum by Schroter It is the organism which has been repeatedly 
described as the cause of a blue coloration m milk It has the morphol- 
ogy characteristics of the genus Peeudomonas of Migula The species 
Bact aeruginosum of Schroter is the earlier name of the blue pus organ- 
ism variously called Bacillus pyocyaneus, Pseudomonas pyocyaneas and 
Pseudomonas aeruginosa, and chosen by TuiUemm under the name 
Bact pyocyaneum to constitute the type of the genus The Bact hrun~ 
neum resembles the two precedmg m the formation of a water soluble 
pigment The Bad xanthinum, or as it now more commonly known, 
Bacillus synxanthus is an oiganism which is frequently recorded as the 
cause of orange oi yellow milk It does not appear to belong to the same 
group with the other forms It would seem that at least two and prob- 
ably three ol the oigamsms recognized b\ Cohn and Schroter m addi- 
tion to the Bact termo forms w hich can be recognized today and studied 
readily, w’ould conform to the generic diagnosis used by E F Smith and 
by Vuillemm 

A serious objection to this conception of Bacterium is the emphasis 
placed upon the flagella and motihtt Smith would include, for in- 
stance, m his genus Bacterium, a green fluorescent monotrichiate rod 
but would exclude from the genus another organism which produced 
the same green fluorescence, had similar colonies and growth reactions 
m the various media, which m short, was culturally, physiologically, 
and morphologically identical except that it was non-motile A genus 
ought not ordmarily to be constituted upon one character alone It 
should group together closely related orgamsms Disobedience to this 
principle would require the botanist to remo\ e the Lombary poplar 
from the genus Populus because of its constant failure to produce the 
seeds and frmts characteristic of the genus Conformity with all other 
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characters of the genus, however, is of course legarded as overweighing 
the loss of a character which is generally emphasized as of great 
impoitance 

Strict apphcation of the code would seem to necessitate the desig- 
nation of Bactenum tnloculai e Ehrenberg as the type Certainly, then, 
the designation of a more recently desciibed species as the type would 
seem to require mternational sanction Probably the best solution will 
be to adopt the suggestion of Breed, Conn and Bakei, and not attempt 
to mclude the genus m oui classifications until the original species can 
be lecogmzed This seems to have been followed by Caotellam and 
Chalmers (1919) and Bergey et al (1923) and may perhaps be recog- 
nized as a geneial tendency due to the advisability of splitting the 
unwieldy colon-typhoid series of bacteria into a number of geneia 

Bactenus, A genus of bacteria pioposed by Kendall (1902, p 484) 
to mclude those rod-shaped bacteiia which are motile, but on which the 
distribution of flagella is unknown He states that this group would 
disappeai as knowledge of the flagellation becomes more complete 
The name has never come into use, and has not been applied to a species 
It may be i egaided as invalid 

Bacteroideae. A tube (the sixth m the family Bacillaceae named by 
Castellani and Chalmers (1919, pp 932, 959)) with the single (type) 
genus Bactei aides 

The tubal definition is 

Bacillaceae with good growth on oi dinars laboratory media, without endo- 
spores, fluorescence, or pigment foimation, and obligatory anaerobes 

Type Genus Bactei aides Castellani and Chalmers, 1918 

These authois again use this name in 1920 (p bOl) 

Bergey et al (1923, p 255) recognizes this as the ninth tube ot the 
family Bacteriaceae with the following description ^^Motile or non- 
motile rods, without endospores Show good growth on ordinary cul- 
tuie media, without pigment formation Obligatory anaerobes ” 

One genus, Bacteroides is included 

Bacteroides A generic name pioposed by Castellani and Chalmers 
(1919, p 959), foi the sole genus of the tribe Bacteroideae, with the 
followmg description 

Definition Bacteroideae with the tribal characters 

Type Species Bacteroides // agilis Veillon and Zuber 

The type is found in abscesses from various parts of the body Another species 
IS the well-known Bacteroides fusifoimis of Le Dantec and Vincent, found m 
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hospital gangrene, and m Vincent’s angina and many other conditions, as wex* 
as m the mouths of healthy persons and m the tartar on teeth 

It Will be noted that the fusiform orgamsm of Ymcent’s angma is 
mcluded Apparently the authors were unaware of the previous desig- 
nation of Ftmformts (q v ) as agenenc name for this group Eight other 
species are described as belongmg to Bacterotdes 

Whether Bacterotdes is to be regarded as a valid genus depends on 
whether Bacterotdes fragihs constitutes a generic type which should be 
placed m a genus other than Fustformts 

Bactrella. A generic name proposed by Morren (1830) for an organ- 
ism apparently to be placed among the bacteria He states that the 
genus Vibrio of Bory-de-Samt-Vmcent is divided into three subgenera 
‘les lamellmaires, les gordioides et les ox}’'uroides.” The first named of 
these IS elevated to generic rank and named Bactrella He (p 354> 
gives the following descriptions 

Corpus simplex, elongatum, cylmdncum, vel utroque evtremo obtusum, vel 
antice tenuiter, postice e contra admodum attenuatum, und^que clausum, vel 
omnio mobile 

The genus contamed Bactrella undula {Vibrio undula iluU ), jBac- 
irella bacillus (Fz6no bacillus Mull ), and Bactrella Jilum The descrip- 
tion of the last species is 

B corpore longissimo filiformi cjlmdnco aeoua^i "vel smiplici \el bmdo dum 
procreat) extremis obtuso, rotundato ^el purumper ancmato pr^esertim m 
motibus, libero, recto, extenso rigido immobile vel parum erret langaidt 
affixo autem flexuoso, plicatulo, gyris sese contorQuenti ap ce moLiLore peiraro- 
quieto, forma paulisper mutabile Indi\ idua libera \ el affi'a, soLt ana au: ippro- 
pinquata immenso numero corporiDus immersis affix? et interim ta 

This generic name appaienth has never been recognize(* b\ i ttr 
writers Itmaj be regarded as m^alid although possibh the Dact tUn 
bacillus Bacillus Trevisan (1879 p 137] states Re^teieobe .t 
vedere,non avendo il hbio allomano, se BactieUa di Moiren sn . lentiro 
con Metallacter, nel qual caso la demommazme proposta da Vloiieii 
dovrebbe essere conserv^ata ” Because fiist desciibed. Bad c^la luid^/^a 
(Muller), Morren may be regarded as the type 

Bactridium. A generic name proposed by Kunze ( ISl 7 j f or a hypho- 
mycetous fungus It was later used by- Wallroth (1833, p 315) foi two 
species of fungi The genus has been commonly accepted by subsequent 
writers on mycology^ As a generic name for bacteiia Bactndmm was 
proposed by^ Fischer (1895, p 139) to mclude those rod-shaped bacteria 
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of the subfamily Bactndei which possess diffuse flagella and in which 
the cells contammg endospores retam their cylindrical shape Later 
(1897, p 32) the diagnosis read ^'Motile, pentrichous, in some spores 
as yet unknown Very numerous representatives, e g , B suMzs, 
B megathenumj B vulgans (old genus Proteus) B typhi and B, coh 
The second edition of the Vorlesungen (p 60) does not mateiially change 
the diagnosis 

Chudiakov (1896) named an anaerobe Bactr%&ium butyncum 
Erwin F Smith (1905, p 158) states that the generic name Bactndium 
has been used several times in botany as well as in zoology 
A Bactndmm hpolyttcum was named by Huss (1908, p 474) It is 
evident that upon grounds of priority Fischers use of Bactndium is not 
tenable 

(For reason for not considering Bactndium as a homonym of Bac^ 
tendium see the latter.) 

BactnUeL A name used by Fischer (1895, p 139) for a subfamily of 
the Bacillaceae It was defined to contam motile rod-shaped bacteria 
with lophotrichous flagella The subfamily contains the genera Sac- 
inllum, PUctnllumy Clostnllum and Arthrobactnllum 
The name is not m correct botanical form 

Bactnllius. A genus name proposed by Kendall (1902, p 484) to 
mclude rod-shaped bacteria motile by means of a smgle polar flagellum 
The name has never been used, and has not been applied to a spec es 
It is evidently invalid, (i e , a hyponym) 

Bactnllum A genus name proposed by Fischei (1895, p 139) to 
mclude those rod-shaped forms belonging to the subfamily Bactnllei 
which are motile by means of a tuft of polar flagella and which produce 
spores without causmg any enlargement of the mother cell This genus 
was redefined m 1897 (p 32) as follows '^Motile rods with lophotrichous 
ciliation Includes provisionally Bact cyanogenus ” In the second 
edition of his Vorlesungen, page 60, it is noted that the spoies of many 
species are not known Of forms belongmg to this genus, the organisms 
commonly known as Bact syncyaneum and Bact fluorescens are noted. 
This genus is practically synonomous with Pseudomonas Migula It 
has never come mto general use, and is commonly regarded as mvalid 
It IS rejected by Erwm F Smith (1906) 

Probably Bactnllum pseudo^termo Fischer is to be regarded as the 
type 

Bactriniei. A subfamily of the family Bacillaceae created by Fischer 
(1895, p 141) to mclude all rod-shaped organisms motile by means of a 
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single polar flagellum. Four genera are mcluded, Bactrimum^ Plectri- 
mum, Clostrimum and Arthrohactnmum This name is not m correct 
form 

Bactrinium. A genus of bacteria proposed by Fischer (1895, p 41). 
This genus is one of four belongmg to the subfamily Bactnm&i The 
organisms belongmg to this genus are rod-shaped and motile by means 
of a smgle polar flagellum Spores are produced without any altera- 
tion m the shape of the mother cell. 

Bactnmum nov gen Beweglich, mit polarer Einzelgeissel und Endosporen m 
nicht aufgeschwollenen Stabchen Erne emgeisselige Form mit Endosporen ist 
noch nicht ausfuhrlich beschneben dagegen kann mit grosser Wahrschemlichkeit 
der Bacillus pyocyaneus^ der nach Loffier eine Geissel tragt, hierher gestellt 
werden , ebenso der von LojQOier abgebildete grosse Bacillus aus einem Pflanzenauf- 
guss Icb selbst babe bis jetzt keine solche Forme gefunden Aucb die von 
Winogradsky bescbriebenen Nitntbaktenen von Zurich und Buitenzorg konn- 
ten bierber geboren 

Later the genus was defined (1897, p 32) (1903, p 60) as motile, 
monotrichous with a terminal cilium and mcludmg provisionally all 
monotnchous rods whose spoies aie as yet unknown, eg, Bact 
'pyocyaneum 

This genus name has never come mto common use It is rejected 
by Erwm F Smith (1905) It is generally regarded as mvahd, and a 
synonym of Pseudomonas Migula Possibly Bactnmum pyocyaneum 
(Loffier) Fischer may be regaided as the type 

Bactrmms A genus of bacteria proposed by Kendall (1902, p 484) 
to mclude those rod-shaped organisms motile by means of a tuft of polar 
flagella This name has never come mto common use and has probably 
not been used for any species of bacteria It may be regarded as im abd, 
and a synonym of Pseudomonas 

Baculogenae. A subfamily of the family Schzomycetaceae proposed 
by Trevisan (1885) 

The diagnosis of this subfamily as given by De Toni and Trevisan 
(1889, p 939) IS as follows 

Adsunt tres status evolutionis b e baculi, filamenta, cocci BacuU (status 
primarius, mitialis seu arcbetypus) filamenta et coccos gignentes, filamenta 
(status secundarius transitorius) nunquam vagmata, nee basi distincta praedita, 
non affixa nec e puncto centrali radiantia, e prolongatione idefinita smguli bacuh 
V e plurimorum baculorum conjunctione (ob divisionem imperfect am) efformati 

The subfamily is divided mto the followmg tribes Bacilleae (12 
genera), Klebsielleae (4 genera) This designation of the subfamily 



234 


GENEBAL SYSTEMATIC BACTBRIOLOGT 


has apparently not been used by other authors It is not m correct 
form It is not derived from a generic name 

Baculogene. A vanant of Baculogenae used by Trevisan (1889, 
p 11) for the second suborder of the bacteria Two tribes, Bacillee 
and Klebmllee are included 

Baktenaceen. A name used by Hueppe (1886, p 142) to designate 
a “Gattung,” of rod-shaped bacteria “mit Bildung endogener Sporen” 
with the two subgenera Bacillus and Chstndium It may be regarded 
as a variant spelhng of Bactenaceae (qv) 

Baktenum. An aberrant form of the spellmg of the genus Bacterium 
used by some German authors as Hueppe (1891, p 30) 

Balkanella. A generic name proposed by Castellani and Chalmers 
(1919, p 934) for the seventh genus of the tribe Ebertheae It is defined 
(p 940) 

Defmition Ebertheae which ferment glucose completely with the production 
of acid and gas, lactose not fermented Milk clotted 
Tj’pe Species Balkanella coagulans Castellani, 1916 

It IS also defined later (1920, p 609) 

Battenacee, A spelling of Bactenaceae used by Italian writers, 
particularly Lanzi (1876, p 259) and Tievisan (1889, p 1) 

Beggiatoa A genus of bacteria created by Trevisan (1842, p 56) 
to include ceitain filamentous water bacteria The geneiic definition 
given IS 


Thallus e fills muco obvolutis, liberis, oscillantibus, simplicibus, elasticis, 
rigides, arachnoideis, punctis asterisceformibus, pnmum in fascias dispositis 
demde mordinatis, notatis conflatus 

Two species are described, the B leptomitiformis and B punctata 
The genus is mcluded under Sub IV, Lynghioideae, Tribus VII Lyng~ 
heae The genus is variously placed by different authors with the Algae 
and with the Fungi Frequently it has been grouped with Oscillatoria 
among the blue-green algae The type species may probably be desig- 
nated as Beggiatoa alba (Vauch) Trev (named Beggiatoa punctata by 
Trevisan m 1842) Kuetzmg (1849, p 237) mcluded Beggiatoa as the 
first subgenus of Oscillana^ using the followmg subgeneric description 
^Trichomata tenuissima laba, obsolete articulata vel contmua, substan- 
tia mterna gonumca granulosa opaca ” Seven species are described. 
Eabenhorst (1865, p 94) gives the followmg generic diagnosis 
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Tnchomati simplicia, tenuissima, hyalma, muco involuta (non»vagmata), 
libera, solitana vel aggregata, rigida, oscillantia cytioplasma pallidissime albi- 
dum (subacbromaticum), punctis astensciformibus, pnmum in fascias dispositis, 
delude inordinates, notatum 

Seven species are hsted 

Cohn (1876, p 173) included this genus in the tribe Nemaiogenae 
with the description ''Zellen m Faden geordnet, Zellfaden stets un- 
verzweigt, frei oder verfilzt, faden cylindrisch,farbIos,undeutlich geglie- 
dert, starker, lang Cohn also noted the piesence of sulphur granules 
m the cells 

Luerssen (1879, p 24) differentiates this genus from Bacillus by the 
relatively large, long, more oi less deiSnitely jomted filaments, more or 
less filled with dark granules, resemblmg m many ways Oscillana among 
the Cyanophyceae, and showmg a similar oscillatmg movement, formmg 
slimy masses m sulphur sprmgs, etc 

Trevisan (1879, p 138) mcludes this in his subtribe Euvihnomeaet 
with the followmg description “Somatia cylmdnca, plus minus dis- 
tmcte articulata valida, elongata, filiformia, recta, laxe aggregate 
Six species are described 

The genus is mcluded among the bacteria by several writers before 
1888, mcluding Magnm (1879) , Wmter (1880, p 57) , Van Tieghem (1884, 
p 1114), Grove (1884, p 36), Zopf (1885, p 95), and Flugge (1886, p 
396) Hansgirg (1888, p 263) mcluded this as the only genus of his 
subfamily Beggiatoeae He divided the genus mto two subgenera 
Eubeggiatoa and Ch omobeggiatoa 

Wmogradsky (1888, p 17) as a result of his study of the sulphur bac- 
teria made the generic diagnosis somewhat clearer Previous descrip- 
tions were not all in harmony He described the genus as made up of 
exclusively colorless, sheathless, always freely motile filaments never 
attached to a substratum The filaments are quite variable m thick- 
ness, they show a uniform intercalary growth, and have no differentia- 
tion between base and tip Under noimal growmg conditions they 
always contain sulphur granules m quantities varymg with the condi- 
tions These gianules appear m the form of round oily drops, which 
consist of a semi-fluid or soft sulphur, crystals of sulphui are nevei ob- 
served in the livmg filament The definite jointmg of the filaments 
can be seen in cells full of sulphur only after the sulphur has been dis- 
solved out The differentiation of good species on the basis of size 
Winogradsky considers to be difficult 
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The diagnosis of Winogradsky has been quite generally accepted by 
subsequent writers on systematic bacteriology, among others by 
Schroeter (1886, p 171), Trevisan (1889, p 10), De Tom and Trevisan 
(1889, p 935), Hueppe (1891, p 30), Ludwig (1892), Clements (1894) 

Migula (1894, p 238) stated 

Beggmtoa Trevisan, Zellen mit Schwefelkornchen Diese letzere Famihe und 
Gattung schliess sich auch in ihrem anatomischen Ban so eng an die Oscillanen 
an, dass sie besser mit diessen vereinigt und die Schizophyceen zugeweissen wird 

The defimtion of Wmogradsky is also used by Chester (1889, p 64), 
Fischer (1897, p 32), Migula (1900, p 1040), Chester (1901, p 379), 
Schmidt und Weis (1902), Kendall (1902, p 484), Fischer (1903, p 62), 
E F Smith (1905, p 162), Orla-Jensen (1909, p 334), Frost (1911, p, 
60) and Heim (1911, p 254) 

The followmg diagnosis of E F Smith taken from Migula will give 
the modern conception of the genus 

Threads destitute of a sheath, formed of flat discoidal cells, free, ^ e , not 
-attached Multiplication by folding and separation of the threads Motile by 
means of an undulatmg membrane as m Oscillana The organism creeps along, 
but at the same time rotates around the long axis, mostly with a swinging of one or 
both free ends Habitat, hot sulphur sprmgs and other fluids m which hydrogen 
sulphide IS developed No reliable method is yet known for the separation of 
the species The number and size of the mcluded sulphur granules are not of 
specific value They depend on the amount of hydrogen sulphide in the water 

Buchanan (1918, p 464) designated the type species as Beggiatoaalba 
(Vauchei) Tievisan 

Bergey et al (1923, p 409) include this as the second genus of the fam- 
ily Beggiatoaceae with the following description 

Threads sheathless, formed of flat, discoidal cells, not attached Multiplica- 
tion by transverse splitting of the threads Show undulatory creeping Cells 
(Contain granules of sulphur 

The type species is Beggiatoa alba (Vaucher) Trevisan 

Beggiatoaceae. A family of bacteria created by Migula (1894, p 
238) It mcluded the single genus Beggiatoa The diagnosis given 
m (1895, p 41) follows “Fadenbacterien, faden ohne Scheide durch 
unduherende Membran wie Osallana beweglich Zellmhalt mit 
Schwefelkornchen. Bildung von Comdien mcht sicher beobachtet ” 

In his ^'System der Bakterien” Migula (1900, p 1039) mcludes m the 
family those genera of sulphur bacteria that have the cells m filaments, 
destitute of bacteriopurpurm As thus defined it contams both the 
genera Beggiatoa and Thiothrix 
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This family name has been commonly used by recent bacteriologists 
who have discussed Beggiatoa (q v ), among them Chester (1901, p. 379), 
Schmidt and Weis (1902, p 92), Kendall (1902, p. 486), Migula (1904, 
p. 146), Corsmi (1905), Erwm F Smith (1905, p. 162), Clements (1909, 
p. 7), Frost (1911, p 60), Schneider (1912, p. 23), and Bergey et al. 
(1923, p 407) 

Buchanan (1918, p 463) included three genera, Thiothnx, Beggiatoa 
and Thioploca 

Beggiatoeae. A subfamily of the family Leptothnchaceae proposed 
by Hansgirg (1888, p. 263) The group is defined as follows: ^Taden 
mit lebhaften, osoiUanen-artiger Bewegung, im protoplasmatischen 
Zelhnhalte Schwefelkornchen and mcht selten auch emen rosenrothen 
Oder violetton Farbtoff enthaltend One genus only, Beggiatoa j is 
mcluded 

Betabactenmn. A generic name proposed by Orla-Jensen (1919, p 
175) for certam lactic rods The genus is described m a somewhat in- 
formal fashion, but the foUowmg quotations will probably serve to 
identify the group 

The betabactena (Table XXXI) are m most respects so closely allied to the 
betacocci that they may be regarded as the analogous rod forms, and they can, 
like the betacocci, be divided into those which ferment arabinose (Nos 1-20) 
and those which do not (Nos 21-33) The Bacterium casei [varieties] formerly 
described by me are typical representativ^es of these groups, and as they also 
differ in morphological respects — the arabmose-fermenting rods being generally 
shorter than the others — we consider ourselves justified in establishing the species 
Betabacterium breve and Betahacterium longum Besides occurring in vegetable 
matter, they are also found in cheese, faeces and kefir grains The rods forming 
the tissue of the kefir grains (Nos 1 and 2) are, however, so different from the 
remaining betabactena that they must undoubtedly be reckoned as a distmct 
species which we will call Betabactenum caucasicuvi, as the kefiir rods are now for 
the most part known under the name of Bac teriurn caucasicwn This last name is 
also erroneously used for streptobacteria, which are likewise also found in kefir 
(though not as a rule m the grains themselves), and which are considerably easier 
to obtain in pure cultures 

Most of the betabactena are not altogether killed by heating until 75® They 
form inactive lactic acid, at times with a surplus of dextro-lactic acid The 
great majonty of strains develop gas (carbonic acid and more or less hydrogen) 
When the development of gas is strong, succinic acid is also formed The power to 
form any considerable quantity of gas, and thus succinic acid, is, however, soon 
lost m artificial nutritive substrates, and m most of our strains, gas development 
could only be observed by sowing out closely in sugar agar tubes From laevu- 
lose, some few strams can form a small amount of mannite, and as the mannite- 
forming mash hsi^ct&xvxaiLactohacillusfermentatwnj which has been closely studied 
by Jan Smit, has the greatest resemblance to the betabacterium (judging from 
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its fermentation of sugar, with. Bhm longum) it should doubtless be reckoned 
under this head Possibly the mannite bacteria so dreaded in the making of wine 
also belong here Some of these form, like the betacocci, slime from cane sugar, 
which the betabacteria investigated by us never do 

The betabacteria grow poorly in milk, and do not as a rule attack casein at all 
When cultivated at a freshly isolated state, were able to curdle milk, and even 
with a slight development of gas, but this power was soon lost The frequent 
occurrence of these bacteria in cheese is due to the fact that they are better able 
to utilize lactate of lime as a source of carbon than are most other lactic acid 
bacteria 

A characteristic feature in the betabacteria is their lack of ability to ferment 
salicin and alcohols, and, with the exception of the Bhm longum forms, their 
preference for pentoses The betabacteria have also always a slight fermentation 
of mannose Some of the strains (as for instance Nos 6 and 7) which in a freshly 
isolated state fermented mannose comparatively strongly, lost this power later on 

Betacoccus. A genus proposed by Orla-Jensen (1919, p 146) for 
certain lactic acid cocci He says, 

the betacocci are found m green vegetable matter and juicy roots 
They are introduced with vegetable food into the intestinal canal of animals, and 
pass thence into the milk In the rettmg process we always encounter arabmose- 
fermentmg betacocci, which might be connected with the fact that pectin sub- 
stances always contain an arabmose group As the betacocci are far 

more variable in all respects than the streptococci, it is very difficult to divide 
them up into clearly defined species, and I therefore prefer to treat the genus 
Betacoccus under one head and merely note in conclusion what features might 
seem to justify our uniting certain strains into independent species 

The betacocci can as a rule stand heating to 60® but rarely to 65® In a slimy 
state, however, they can stand higher temperatures, as the slime protects them, 
and it has been observed at sugar factories that thin syrup which had been heated 
to 80® to 85®, and could not possibly have become infected afterwards, has grown 
slimy (No 11 had formed zooglea masses under such conditions) The optimal 
temperature lies at about 30® or under, a single strain (No 14) was even found 
to grow best at mdoor temperature, and this temperature is, as in the case of Sc 
cremorts, the most favorable one for slime formation The maximal temperature 
is 35° to 37° (rarely 40®) and the minimal 5° to 7® Some few strains (Nos 1, 45, 
46, and 47) grow, however, at 45°, but on the other hand thrive but poorly below 
15® 

The betacocci always form laevo-lactic acid, more rarely also equivalent quan- 
tities of dextro-lactic acid, so that we find inactive lactic acid (Nos 43-47) 

. The betacocci also as a rule develop gas, (carbonic acid with more or 

less hydrogen) The gas development is strongest in laevulose solutions, and 
next in cane sugar solutions In most strains, however, the gas 

development is so slight that it can only be observed by sowing out strongly in tall 
sugar agar tubes, and a few strains (Nos, 1, 2, 3, 38, 36, 37 and 43*47) do not seem 
to develop gas at all Several of these last grow chiefly m the upper part of the 
agar tube, though they are not otherwise obligatorily aerobic On 
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ordinary cane sugar agar, the slime develops but poorly, but appears m a very 
characteristic manner on cane sugar gelatin Large colonies, clear as water, 
appear on the plates, resemblmg the colonies of certain aerogenes species (the 
slimy aerogenes forms produce, however, slime from all the sugars which they 
ferment) and m stabs, we get very characteristic pictures . Though 

these bacteria do not liquefy ordmary gelatm, and are not provided with other 
proteolytic qualities, several of them can, after some length of time, liquefy cane 
sugar gelatin, which figure is indicated in the tables by 1 {liquare) 

As the genus Betacoccus contains all possible degrees of slimmess and liquefy- 
ing power, we cannot attach too much importance to these characteristics and 
we may find cases where of two strains, otherwise entirely alike (as Nos 38 and 
39) which were, moreover, found m the same sample of material, one will hquefy 
and the other not 

When isolated from vegetable matter, the betacocci thrive as a rule but poorly 
m milk, when isolated from milk, on the other hand, or from dairy products, and 
sometimes from dung, they can form comparatively large quantities of acid m 
milk, and even dissolve some casein (Nos 29 and 34) The power of sourmg milk, 
however, is comparatively soon lost, but can be regenerated by continued trans- 
ference from milk to milk The bacteria are often abundantly supplied with 
lactase, and it may happen that nearly all the lactose of the milk is hydrolyzed 
without any considerable quantity of it being fermented, which shows that the 
proteins of the milk are a poor source of nitrogen V^Tien isolated from beets, 
tiiey prefer beet juice to casein peptone (Nos 11 and 12) 

The betacocci exhibit a certain preference for pentoses Strains isolated 
from vegetable matter for the most part ferment both xylose and arabmose 
whereas those isolated from dung, milk, or dairy products, will as a rule ferment 
onh one of the two, or sometimes no pentoses at all Of the hexoses, they often 
prefer laevulose, and of the disaccharides, often saccharose The\ frequentlj 
ferment raffinose, but of true polysaccharides, onlj a little dextrin at the outside 
With regard to salicin, the different strains vary considerably When they do 
not ferment raffinose, then in most cases they w ill not ferment sahcm either The 
betacocci do not as a rule attack alcohols to an> perceptible degree, onh a few 
strains ferment a little manmte (No 20 even a little soibite) 

No other bacteria have proved so variable with regard to the sugars as the beta- 
cocci 

Without cane sugar, the betacocci form small colonies, and are in all cultural 
respects indistinguishable from the streptococci Morphologicalh also, thex 
resemble the latter though the faculty of dividing in two directions is often more 
developed 

The above mentioned morphological differences between the AO and A + 
X-forms on the one hand, and the X- and 0-forms of the other, render it likeh 
that we have here to deal with two distinct species As the former alwaxs (at 
any rate unless in a weakened state) ferment arabmose, we will term them Beta- 
coccus arah%nosaceuSj and as the latter (especially the typical X-forms) can be 
isolated from most cowdung after enrichment in acid sugar broth, xxe will call 
them Betacoccus hovis As the betacocci are for the most part known under the 
name of Streptococcus mesentero%des^ it would have been reasonable to use the name 
Betacoccus mesenteroides for one of the species, had it not been that both comprise 
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strains which do not form slime, and consequently also no mesentery It is pos- 
sible that the betacocci should be divided into more than the two mentioned spe- 
cies With all experiments in this direction, however, I have felt that I was work- 
ing on treacherous ground, as these bacteria exhibit such great variability in 
almost all respects 

Winslow (1920, p 102) regards this as synonymous with Leuconostoc 
Von Tieghem 

BiUetia. A genus of bacteria founded by Trevisan (1889, p. 11) 
upon the species Bacterium Laminartae of Billet (1888, p 293), The 
genus was reduced to synonomy with Kwthia by De Toni and Trevi- 
san (1889, p 931) The genus name has apparently never come into 
use It should probably be considered a ^^genus tncertae sedis^^ imtil 
the origmal species can agam be identified and its right to generic rank 
decided. The genenc description reads ‘^Kurthia sporifera con vagine 
distinte.'^ It IS included as the sixth genus of his tribe Leptotnchiee 

Bollingera, A genus proposed by Trevisan (1889, p 26) but 
without description One species, Bollingera equi is included The 
diagnosis given by De Toni and Trevisan is as follows (1889, p 1034) 

Discomyces Rivolta (1884), Botryomyces Bollinger (1886) nomen tantum et ut 
Discomyces valde ineptum, Bot7 yococcus Kxtt (1886) nec Kuetz (1849) Cocci 
globosi V divisionis tempore globoso ovoideis, cystidibus specialibus destituti, 
numerosissimus, in muco matncali mdulantes, segregati, in familias globosas 
magnas, singulas cystidibus universalibus amplis crassis lamellosis summe firmis 
cartilagineis involutas, inordinate consociati Glebae globosae ovoideae vel 
piriformes, omni aetate intus solidae, m acervos permagnos solidissimos Rubor- 
um fructus externam faciem quodianmodo simulantes, densissime cumulatae 
Coccorum divisio in tres directiones 

Two species are given, Bollingeia equi Tievisan (synonyms Zoog^ 
loea pulmonis equi BoUinger 1870, Discomyces equi Rivolta 1884, 
Micrococcus ascoformans Johne 1885, and Micrococcus botryogenes 
Rabe (1886)) and B Vacchetae Trevisan {Discomyces pleuriticus cams 
famihariSj Rivolta 1884) The type is Bollingera equi Trev 

The genus has never come into common use, and may probably be 
suppressed as a synonym It is rejected by Erwin F Smith (1905) 

Borrelia. A generic name proposed by Swellengrebel (1907, p 
582) to include those forms of the family Spirochaetaceae m which the 
cells are provided with pentrichous flagella The type species is 
given as Borrelia {Spirochaeta) gallinarum If this orgamsm should 
stand as a generic type, the name would appear to be vahd but 
possibly it should be reduced to a synonym of Spiroschaudinnia, 
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Treponema or Spzrochaeta It is probably based upon a false mor- 
phological assumption (pentnchous flagella). Gleitsmann (1913, 
p. 31) says 

Da Sambon erst in August 1907 mit der Bezeiclmung Sptroschatidtnma heraus- 
kam, Swellengrebel dagegen bereits in Juni desselben Jahres auf Grand der Bor- 
relschen Ausfuhrungen das Virus Borreha taufte, so muss der Streit uber den 
neuen Namen des Virus zugunsten der Borreha entschieden werden 

Botryococcus. A generic name first proposed by Kuetzmg (1849, 
p. 892) for an algal genus m the Chloi ophyceae It has been used by 
most subsequent writers on this gioup of algae, among them Raben- 
horst (1864, p 42), De Tom (1889, p 674) and West (1904, p 237) 
It must be regaided as a valid genus of algae contaimng several 
well known species 

The name Botryococcus was introduced mdependently by Kitt (1888, 
p 247) foi the oigamsm Micrococcus ascofoimans The name as thus 
used is invalid It is not infrequently used as a casual designation of 
the orgamsm causing botryomycosis It is given as a synonym of 
BolUngera by De Tom and Trevisan (1889, p 1039) 

With the spelhng botryocoques this organism is discussed by Nicolle 
and Cesaii (1914, p 229) These authors conclude that Botryococcus 
is a synonym of Staphylococcus It is evident that it is not a vahd 
bacteiial generic name 

Botryomyces. A generic name proposed by Bolhnger (1888, p 177) 
for the orgamsm vaiiously termed Micrococcus botryogenes Rabe 
M. ascoformans Johne and Discomyces equi Rivolta The desciiption 
IS summarized by Enlows (1920, p 24) as follows 

Similar macroscopically to Actinomyces Under strong magnification the 
grapelike colonies consist of conglomerate, roundish, varymg-sized broom-like 
groups or heaps of micrococci (4 to 4 Each colony (150 to 2o0n) is surrounded 

by a homogeneous capsule-like membrane, and m this respect resembles the 
Ascococcus of Billroth Ray-fungus-like, fibrous masses produced at times m 
host 

Type species (monot3q)y) B ascoformans (Johne) (BoUmger’s earlier name 
was Zoogloea pulmonis eqm ) Syn (Bollinger) Micrococcus botryogenes Rabe, 
1886, M ascoformans Johne, 1885, Discomyces equi Rivolta and Micellone, 1879 

The name is termed inept by De Tom and Trevisan (1889, p 1039) 
and made a synon 3 ma of BolUngera 

The name is rejected by E F Smith (1905) 

Botulobacillus. A genus of bacteria proposed by Orla-Jensen (1909, 
p. 343) as the second m the family Putnbactenaceae It is defined 
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as including anaerobic bacteria with peiitiichous flagella, producing 
an exotoxm which exeits specific action upon the central nervous 
system The species do not attack lactose The organism causing 
botulism and tetanus belong here Probably Botulobacillus botuhnus 
Orla-Jensen may be legarded as the type 

The genus name must yield priority to Clostridium and Plectndium, 
and IS probably to be legaided as invahd, unless the type species is to 
be separated 

Brachybacterium A generic name used by Troih-Petersson (1903, 
p 138) to include ceitam lactic acid bacteiia The organisms are sep- 
arated into two genera, Bacterium and Brachybactei turn The diagnosis 
of the latter genus is “Short, oval or elhpsoidal rods whose length is 
not more than double their width, round forms aie present in addition 
to the rods In Bacterium^ on the other hand, the rods are in length 
more than double their width 

Nine species of Brachybacterium aie described Most of them are 
designated by number only No 22 is the Bacterium lacks acidi 
of Leichmann or Bact lacks of Lister One species, No 26 is named 
Brachybacterium apiculatum 

It IS possible that this genus should be reduced to a synonym of 
Lactobacillus {qv), or of Streptococcus (gv) Apparently no type 
species has been designated 

Brachybactenen, A term used by Troili-Petersson according to 
Lohms (Handbuch, p 198) 

Brucella. A generic name proposed by Meyer and Shaw (1920, p 
176) for the causal orgamsms of Malta fever and infectious abortion 
They state, 

On morphologic grounds the organisms of undulant fever and of infectious 
abortion of domesticated animals must therefore be considered as identical and 
must be placed together in the genus Bacterium For reasons to be given in detail 
in the second paper it is proposed in accordance with the suggestions made by 
Buchanan (1918, p 8) of the Committee on Classifications of the Society of Ameri- 
can Bacteriologists that a genus, for which we propose the name ** Brucella” 
be created in the family Bactenaceae to separate and to distinguish properly 
these important pathogenic microorganisms from the other members of the recog- 
nized genus Bacteiium which is already overburdened with representatives, which 
have little in common with the B mehtmsis and B abortus 

Evans (1923, p 1944) discussed m detail the generic designation of 
the group She says 
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That the Malta fever and contagious abortion organisms are closely related 
was confirmed by Fleischner, Meyer and Shaw m 1919, and later by a number of 
other mvestigators Meyer and Shaw (1920) proposed the generic name 
in the family Bact&ncuieaeto mclude the Malta fever and contagious 
abortion organisms That name has met with general approval, and has been 
used by foreign investigators (Khaled, Archibald) 

Meyer and Shaw did not, however, give a generic diagnosis for the genus 
Brucella, and they did not consider other species besides the melitensts-ahoritis 
group which would logically belong to the new genus They were apparently 
unaware that Castellani and Chalmers had already described a newly created 
genus, ‘^Allahgenes,” which, according to its definition, would include the wcZi- 
terms-abortus group The defimtion is as follows ^^Bacillaceae growmg well on 
ordinary laboratory media, not forming endospores , aerobes, and often facultative 
anaerobes, without fluorescence, pigment formation, or gelatin hquefaction, 
without polar stammg, Gram-negative, without a capsule Milk 

not clotted, glucose and lactose not fermented ” The type species of the genus 
‘^Alkahgenes*^ as established by ^'origmal designation,” is A faecahs, a common 
mtestinal saprophyte Castellani and Chalmers left the ^^Micrococcus viehten^ 
sts” unclassified generically— “ZnccrZne sedes”— because they were doubtful as 
to whether it should be considered a coccus or a rod form. 

Bacteriological nomenclature is passmg through an experimental, transitional 
stage, and criteria which should serve for valid specific or generic distmctions 
have not been established in detail The characteristics which are available at 
present for bacterial classification are few, they are more or less variable accord- 
ing to varying conditions, and they are not well correlated Hence comes the 
difficulty in classifymg bacteria into a system comparable with that of the higher 
organisms It appears that, m many cases, distinction must be made by means 
of the sum total of differences, rather than by differences in particular stable 
characteristics, such as obtains in the classification of higher organisms 

If melitensis is considered cogeneric with faecahs, then the Law of Pnoritj 
demands the acceptance of the generic name Alkaligenes If, hovever, the differ- 
ences between the two species are sufficient for generic distinction, the valid name 
of the genus is Brucella The writer is of the opinion that a generic distmction 
should be made between the organisms under discussion, w hich are characteristic- 
ally mvaders of the tissues of animals, and the t3q)e species of Alkaligenes, which 
IS characteristically a saprophyte Morphologically, also, meliiensis is readih 
distinguished from faecahs by its smaller size and by its great numbers of coccoid 
cells 

There is given herewith a general description of melitensis, the t;^ pe species of 
the genus Brucella 

Mmute rods with many coccoid cells, (the cells of two-day cultures grown on 
the surface of plain agar and stained with carbol fuchsm appear about 0 5 of a 
micron wide and 0 5 to 2 microns long), not formmg endospores, non-motile, 
aerobic, or preferring a slightly reduced, partial pressure of oxygen, without; 
gelatm liquefaction , Gram-negative , parasitic, invadmg animal tissues , neither 
gas nor acid production from the carbohydrates 

Other species, which vary somewhat from the foregoing description, will logi- 
cally be allocated to the genus Brucella This genus should include a variety of 
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small rod-forms commonly present m freshly drawn cow’s milk These forms 
were described in an earlier publication (Evans 1918) as bacteria related to 
‘‘B<icter%um abortus ’ ’ Some of them vary from the typical Brucella m the produc- 
tion of a slight amount of acid from the carbohydrates The genus Brucella 
should also mclude the species hronchisepticusj which varies from the typical 
Brucella in bemg motile A number of other species should also probably be classi- 
fied in the genus Brucella 

Meyer and his associates have continued the use of the abbreviation '‘B ” 
for the generic designation of mehtensis and abortus Since that is the accepted 
abbreviation for the genus Bacillus^ there should be some other for the Brucella 
The abbreviation Br is proposed for that genus 

But the pomt may be made here that whenever a generic name is referred to m 
any paper it should be printed m full the first tune it is cited in the article 

Every investigator since 1918 who has compared the Malta fever and the 
contagious abortion organisms has found a close relationship between them 
The literature on this subj ect is reviewed in the following paper The accumulat- 
ing evidence of the close relationship between the strains of bovine and human 
origin has culminated in the conclusion by Burnet, that mehtens%s and abortus 
are not distinct bacteriological species, but merely distinct serological varieties 
or subspecies of one and the same species All the literature on the subject leads 
to this conclusion Observing priority of publication as determining the nomen- 
clature, we must adopt as the specific name for the mel%tens%s-abortus group the 
name mehiensis 

Butyl-Bacilltis. A casual name used by Fitz (1878, p 48) to desig- 
nate bacteria capable of producing butylic fermentation 
Butynbacillus. A generic name proposed by Orla-Jensen (1909, 
p 342) to mclude the butyric acid bacteria It is the first genus of the 
family Butyiibactenaceae These forms are anaeiobic peiitiichous 
rods which as a rule split certain kinds of sugai with the development 
of gas and butyric acid, and do not ferment pectin or cellulose, and 
do not attack proteins actively 

Nach Pringsheim^ ist C Pasteurianum nur ein einzelner Reprasentant einer 
weitverbreiteten Gattung von Erdbakterien, und laut einer vorlaufigen Mitteil- 
ung von Bredemann^ konnen alle echten Buttersaurebakterien zur Stickstoffas- 
similation befahigt werden Eine Gruppierung derselben m solche, die sich mit 
anorgamschen Stickstoffquellen begnugen konnen, und in solche, die nur gedei- 
hen, wenn sie organische Stickstoffquellen zur Verfugung haben, ist deshalb 
nicht statthaft, sondern wir mussen alle diese Organismen, wozu nach Grassber- 
ger und Schattenfroh auch Bacillus Ckauvoei gehort, unter der Gattungsbezeich- 
nung Butynbacillus sammeln Wahrschemlich smd die altesten obligat anaero- 
ben Bacillen auch die altesten Sporenbildner, denn ohne die Fahigkeit zur 
Erzeugung von Endosporen warden diese Bakterien im allerhochsten Grade der 


1 Centralbl f Bakt , Abt II , Bd XX, 1908, p 248 
* Berichte der Deutschen botanischen Gesellsch , Bd XXVIa, 1908, p 362 
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Vernichtung durch den Luftsauerstoff ausgesetzt sem, sobald der Abbau des 
Substrata, m welchem sie sich entwickelt baben, vollbracbt ist 

Apparently no type species has been designated, although Bviyn^ 
bciczllus P dsteuTidniis Orla-Jensen is the first mentioned 

Butynbactenaceae. A family name proposed by Orla-Jensen (1909, 
p 343) to include the genera Bviynhdcillu^, PectobdciUus and Cellulo* 
bdcilliLS These organisms are all anaeiobic, peritnchous, rod-shaped 
bacteria which ferment carbohydrates with production of gas and 
butjTic acid 

Butynclostridium. A generic name suggested by Orla-Jensen 
(1921, p 273) He says 

The use of the term Clostridium as a generic name presents the inconvenience 
that under the same we must group together not onl> the clostridia but also the 
plectridia The division into true butane acid bacteria iButyrKlostr%dtuin)f 
the requirements of which in regard to nitrogenous nutriment are very moderate 
(they are able to assunilate even the nitrogen of the air) and anaerobic, putrefy- 
ing bacteria (Putriclostndium) seems natural to me 

No species is mentioned 

Byolysis. A generic name suggested by Salisbury (1868) 

Enlows states 

A minute ^^algoid vegetation developing in and on the human body in typhoid 
fever Flourishes with great luxuriance in the ‘‘agmmated and solitary 
glandules of Peyer ” The spores multiply b> duplicative segmentation, and 
develop rapidly on and in the cells of the epidermic and mucous surfaces Spores 
frequently found in the colorless corpuscules, destroying their contents and 
dilating their walls, so that the cells are often from 2 to 4 times normal size 

Several of the figures on the plate illustrating this genus resemble streptococci 
Salisbury refers to a filamentous stage in this genus only in the figure descriptions 
where he states that the more mature stage is filamentous Marchand iBot 
Crypt , t 1, 1883, p 471) thinks this genus is sy nonymious with Ciypta Salisbury 

Calymmatobactenum According to Enlows (1920, p 25) a generic 
name proposed by Beaurefaire-Arago and Vianna U913, p 222) 
She says 

Type species (monotyrpy) C granulomahs Encapsulated coccus 0 2 to 0 3;* 
in diameter, or rods with rounded ends of 0 5 to 2 /a m length, also encapsulated 
Prior to division the rod presents a median constriction, appearmg as a diplococ- 
cus Found in granulomata 

Carboxydomonas. A genus proposed by Orla-Jensen (1919, p 311) 
to mclude autotrophic bacteria which are able to oxidize carbon monox- 
ide This is the second genus of his family Oxydobdcteridcede 
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Winslow efoZ (Comimttee Soc Am Bact,1917, p 551,1920, p 201) 
use the following desenption “Autotrophic lod-shaped cells capable 
of securmg growth energy by the oxidation of carbon monoxide (form- 
carbon dioxide) ” The type species, Carboxydomonas ohgocar- 
bophila (Beijermck and van Delden) Jensen, is described as non- 
motile 

Bergey et d (1923, p 33) use this desenption, including this as the 
third genus of the tnbe Ndrohaetereae 

Caiphococcus. A generic name used by Hohl (1902, p 338) to 
include a bacterial species which he termed Carphococcus pUmtoparus. 
The organism was isolated from straw It is a coccus vaiying from 
0 7 to 1 5 m m diameter It grows readily upon culture media Milk 
develops a very marked shmy consistency and withm fourteen hours 
the upper layers become decidedly viscous Acid is not produced and 
the milk is not digested 

It does not seem that Hohl had sufficient justification to warrant 
the creation of a new genus The name has not been accepted bj' 
other writers and may be regaided as a sjmonym of Micrococcus 

Cartena. Merrill and Wade (1919, p 64) state 

The adoption of this new name (as “Carteni”) was tentatively suggested by 
Musgrave and Clegg as possibly advantageous for the purpose of avoidmg further 
controversy, although they did not definitely advocate this highly mformal 
procedure 

It was proposed as a substitute foi Actinomyces See Carteni 

Carteni Musgiave, Clegg and Polk (1908, p 470) m a discussion 
of the vahdity of Actinomyces, Streptothnx, etc , conclude Sti eptothnx 
to be the coirect name They say “In making this decision we aie 
fully aware of the rights of those who favor Actinomyces or Nocardia, 
and under the cucumstances are tempted to mtroduce a new name 
{Carteni) for the genus ” 

See also Cartena 

Caryobacterium A generic name proposed by Mon (1913 p 1) 
for a species C equi found associated with Biustseuche m the horse. 
The organism is desenbed as a coccobacillus, straight or shghtly curved, 
isolated or m chains, 2 5 x 0 5m, motile, staming readily Gram posi- 
tive and without capsule Aerobic and facultative anaerobic, gelatin 
not liquefied, no mdol, milk not coagulated, does not attack maltose, 
but feiments lactose with production of gas and acid In cells stained 
with methylene blue, or better with Giemsa a defimte nucleus is visible. 
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whence the name Caiyohactenum The nucleus is not permanent and 
IS visible only from cultures m peptone-carbohydrate (preferably mal- 
tose) and a polyvalent alcohol (manmtol) 

Caseobactenum A genus proposed by Orla-Jensen (1909, p 311) 
to include those gram positive rod-shaped lactic acid bacteria which 
for the most part attack or degrade the casern, forming monoammo 
acids These forms are facultative or anaerobic. AU are non-motile 
The only species defimtely ascribed to this genus is Caseobactenum 
caset which may be regarded as the type It is placed m the family 
Acidobactenaceae of the order Cephalotnchinae 
This generic name may be a synonym of Lactohaallus which has 
priority over it The name has not come into general use 
Cellulobacillus A genus proposed by Orla-Jensen (1909, p 343) 
to include those anaerobic pentrichous bacteria which ferment cellulose, 
and are capable of producing butync acid and gas from sugars No 
species IS definitely ascribed to this genus by the author It is included 
as the third genus of the family Butynbactenaceae 
The author states 

Von der Gattung Butynhactllus mussen wir ebenfalls die cellulose vergaren- 
den Bakterien, die Gattung Cellulobacillus, ableiten Wahrend diese interes- 
santen Mikroorganismen sich einerseits mit Ammoniak als emziger Stickstoff- 
quelle begnugen konnen, zeigen sie andererseits eine eigentumliche Spezialent- 
wickelung dadurch, dasz sie imstande sind, ein so widerstandsfahiges Kohlenh;^- 
drat wie die Cellulose anzugreifen, und dasz sie von den anaeroben Bakterien die 
Kohlenhydrat am besten ausnutzen (siehe die Methangarung) Da CellulobaciU 
lus somit einen Kulminationspunkt bezeichnet, konnen wir nicht ohne zwingende 
Grunde hiervon andere Gattungen ableiten sondern mussen diese Gattung als 
einen insolierten Seitenzweig betrachten 

Enlows (1920, p 26) gives the type species (monotype) as Cellulo- 
bacillus methamgenes 

Cellulomonadeae. A name proposed for the third tribe of the 
family Bactenaceae by Bergey et al (1923, p 154) The description 
follows- 

Short rods, occurring in soil, having the property of digesting cellulose 
Motile, or non-mot ile Chromogenic or non-chromogenic Growth on ordinary 
culture media often not vigorous Gram-negative 
There is a single genus Cellulomonas 

Cellulomonas. A name proposed by Bergey et al (1923, p. 154) 
for the smgle genus of the tribe Cellulomonadeae 
The description is as follows 
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Small rods, with rounded ends, non-spore-formmg, motile or nonmotile,. 
occurring m sod and having the property of digesting cellulose 
The type species is Cellulomonas Jnazoteus (Kellerman) 

Cenomesia. A generic name proposed by De Tom and Trevisan 
(1889, p 1039) with the following diagnosis 

Cocci globosi vel divisionis tempore globosovoidei, modice numerosi, in muco 
matncali nidulantes, segregati, in familias globosas parvas singulas cystidibus 
umversahbus ampliusculis, crassmsculis homogeneis, non lamellosis, firmis, 
gelatmosis involutas, consociati Familiae e coccis ad periphenam cumulatis 
compositae, demum intus medio manes Cystides speciales nullae Coccorum 
divisio, mitio generationum serierum, m duas directiones 

Obs CoeloBphoenim Naegelii, Algarum Phycochromophycearum genus, 
ezacte analogum 

The genus is mcluded m the subfamily Coccogenae and the subtribe 
Eu-Ascococceae Two species are described, both named by Trevisan, 
Cmomma aUnda and C Ulacina Both contain sulphur granules and 
the latter contains bacteriopurpurm 
This name does not seem to have come into common use The 
writer has not been able to find any other author who has discussed 
these species It is possible that the descriptions are not sufficient 
to make possible identification, and that the name Cenomesia is to be 
regarded as a nomen nudum More probably it is to be legarded as a 
synonym of the genus LamprocysUs It is rejected by Erwin F Smith 
(1905, p 174) 

No type species has been designated, although Cenomes'ia alb'ida 
Trevisan from its position may be regarded as such 
Cephalotnchmae. The name given the first order of bacteria cieated 
by OrlarJensen (1909, p 325) He includes m this order microor- 
gamsms with spherical, lod-shaped or spiral cells Endospores are 
found only in a few sulphur-free spirilla The cells may be motile 
or non-motile, if the former either monotnchous or lophotnchous 
They are typically water bacteria They secure their growth energy 
almost exclusively by oxidative processes Many of the members of 
this group develop pooily m laboratory media because the organic 
constituents are present m too concentrated a form 
The order is divided into seven families as follows Oxydobactenaceae 
(7 genera), Achnomyceies (4 genera), Tholactenaceae (4 genera), 
Rhodohactenaceae (12 genera), Tnchobactenaceae (7 genera), Lurmm- 
bactenaceae (5 genera), Reduabactenaceae (2 genera) 



GENERAL SYSTEAIATIC BACTERIOLOGY 


249 


Chatinella, A generic name proposed by Roze (1898, p 69) for an 
•orgamsm obseived microscopically in decajmng plant tissue (straw in 
stable manure and horse dung) The cells measured 12 to 27ju in 
diameter, multiplying by fission A membrane 1 to Sjw in thickness 
enveloped the cells One species (type by monotypy) is Chahnella 
saiss%para In spite of the unusual size and characteristics, Roze 
assigns this organism to the fission fungi Its position is doubtful 
Chionyphe. A genenc name given to a fimgus closely related to 
Mucot by Thiemnann (1839) Its only mterest to bacteriology is 
through the association by Carter of a Chionyphe Carten Berkeley 
with madma foot as a probable etiologic factor Castellam and 
Chalmers (1919, p 2114) say 

He placed some black particles, taken from a food, on cotton soil moistened 
with animal juices and enclosed in a stoppered bottle, which he left unopened for 
two and three-quarter years, when he found a thm reddish film had appeared 
Other black particles sown on rice paste for the same length of time remamed 
unchanged, but on opening the bottle a red mould speedily made its appearance 
With reference to this mould, he says “It had not, however, a clear connection 
with the fungus particles, but seemed to sprmg up mdependently of them upon 
the rice whenever this was e\posed to the air 

This statement is of importance, as he grew a fungus from the white variety 
^hich was pink in colour and produced sporangia resemblmg those of a species 
of the genus Mwor Micheli, 1729, but differing therefrom m the absence of a 
columella, which should have brought it under the genus Mortierella Coemans, 
1863, but Berkeley, who examined the growths from a botanical point of view, 
classified it under the genua Chionyphe Thienmann, 1839, calling it Chionyphe 
carten Berkeley, 1862, and defining it as “Hyphasmate e\ albo flavorubroque, 
sporangiis demum coccineis, spores breviter fusiformibus 

The genus Chionyphe however, was never recognized by mycologists generally, 
as its species came under the genera Mortieiella or Mucor, while Chionyphe carten 
was most undoubtedly a contamination, as its connection with the black or 
'white grains was never proved, as we have noted above with regard to the former 

Chlamydatomus A genus of cocci m the subtribe Sarcineae created 
by Trevisan (1879, p 137) The generic diagnosis is as follows 

Cellulae globosae, divisionis tempore ovoideae, mordinate in colonias conglo- 
batas pluristratas densissime consociatae, 1-4 tegumentis propnis gelatmosis 
crassiusculis confluentibus obvolutae Coloniae tegument o communi desitutae 

One species is hsted, Chlamyd Beigeln Trevisan He later (1889, 
p 27) included it as the fifth genus of the tnbe Ascococcee 
De Tom and Trevisan (1889, p 1042) give the following description 
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Cocci globosi, divisionis tempore ovoidei, in muco matncali nidulantes, singuli 
V 2-4 cystidibns speciahbus gelatmosis, crassiusculis, persistentibus involuti 
Cystides in acervos numerosos conglobatos, intus solidos, dense et inordinate 
aggregati Cystides universales nullae Coccorum divisio in unam directionem 
Sporae ignotae 

The genus is included in the subtribe, GaJ^kyeae, of the tube Asco- 
cocceae of the subfamily Coccogenae Two species aie described Chlamy-‘ 
datomvs Beigehi (Kuch Rabenhorst) Trevisan (Synonyms, Pleuro- 
coccus Beigelvi Kuchenmeister and Rabenhorst 1867 Sclerotmm 
Beigehanum^ Halher 1868, Zoogloea Bezgehana Ebeith, 1873, Hyalo- 
coccus B&igehi Schroeter (1886)) and Chlamydatomus cellans (Hansg ) 
Trevisan (Synonym, Hyalococcus cellans^ Hansgirg (1880)) 

Chlamydatomus Beigehi is the type (monotypy) It is now not re- 
garded as a bacteiium at all, but as a fungus, a member of the genus 
Tnckosporum Castellani and Chalmers (1919, p 1103) recognize 
Tnchosporum betgehz Vuillemin 1901 as the cause of piedra, in nodo- 
sities on the hairs of the moustache 

It would seem that Vuillemin was m eiior in substituting the new 
geneiic name Tnchospoium for the older geneiic name Chlamydatomus 

Chlamydobactenaceae, A family name proposed by Migiila (1894, 
p 237) to include those geneia of bacteria which aie chaiactenzed by 
the possession of firm membiane oi sheath suiiounding the filaments 
The description is as follows 

Familie Chlamydohacteriaceae nov Fam Formen von sehr verschiedener 
Entwickelungsstufe, aber alle ausgezeicbnet durch eine feste Hulle oder Scheide, 
welche die zu verzweigten oder unverzweigten Faden vereinigten Zellen umgiebt 

The filaments may be blanched or unbianched The family as 
first desciibed contained the following genera Streptothnx Cohn 
emend , Phragmidiothnx Englei, Crenothnx Cohn, Cladothnx Cohn, 
and Thiothnx Winogr This family name was used by Chester 
(1897, p 64) In the second volume of his System, Migula (1900, 
p 1030) gives the following diagnosis of the family 

Zellen cylindnsch zu Faden angeordnet, die von einer Scheide umgeben smd 
Vermehrung erfolgt durch bewegliche oder unbewegliche Conidien, welche direkt 
auB den vegetativen Zellen hervorgehen und, ohne eine Ruheperiode durchzu- 
machen, zu neuen Faden auswachsen 

The family is used without material alteration in defimtion by 
Chester (1901, p 369), Schmidt and Weis (1892, p 92), A J Smith 
(1902, p 272), Kendall (1902, p 484), Migula (1904, p 145), E F 
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Smith (1905, p 161), Ellis (1909, p 7) Clements (1909, p 7) and 
Frost (1911, p 59) 

Vuillemin (1913, p 526) places this family among the Schizophyceae 
and not among the bacteiia 

Buchanan (1918, p 301) and Beigey et al (1923, p 390) mcluded 
this as the only family of the older Chlamydobacteriales qv. Five 
genera weie listed, LeptothnXj Didymohelix, Cienothnx, SphaeroUlvx 
and Clonoihnx 

Castellam and Chalmers (1919, p 924) list this as the fourth family 
of the order Eubactenales 

It should be noted that this name does not confoim to the nomen- 
clatural rule that the name of a family should be fashioned from one 
of the constituent geneia 

Chlamydobacteriales A name pioposed by Buchanan (1917, p 
162) foi the second oidei of the class Scimomycetes The description 
given follows (1918, p 301) 

Filamentous bacteria, alga-like, typically water forms, frequently sheathed, 
without true branching although false branching may be present The sheath 
IS frequently impregnated \\ ith iron Conidia may be developed, but never endo- 
spores Sulphur granules or bacteriopurpurm never present Mature cells or 
filaments not motile, not protozoan-like 

The 01 del contains a single family Chlaiuydohactenaceae 

The name accepted b\ Winslow ei al (Committee Society of 
Ameiican Bacteiiologists (1917, p 551) j, and by Bergey et al (1923, 
p 390) 

Chlamydobacterinae A \aiiant ot Chlamydobactenaceae used by 
Schmidt and Weis (1902, p 375) as a family name 

Chlamydothnx A genus name pioposed by Migula (1900, p 1030) 
to replace the name Stieptothnx previously used by this author, and 
to include the two species commonly known as Leptothnx ochracca 
Xutzing and Galhonella feiruginea Ehr 

Fischer (1903, p 61) used the followmg description “Nicht fest 
gewachsen, schwarmende Cylmdergomdien, Beispiel Chi ochracea 

The genus is characterized by Smith (1905, p 162) as follows 

Cells cylindric, non-motile, arranged m unbranched threads, with a sheath of 
varymg thickness Frequently the septation of the threads is only demonstrable 
after the use of reagents Reproduction by means of non-motile roundish or 
ovoid conidia, which arise directly from the vegetative cells Synonyms Strep- 
tothria^ (Cohn) Mig , Leptothnx Kutz ex p and Galhonella Ehrenberg ex p 
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EUis (1909, p 156) regards the genus as synonymous in part with 
Leptothnx {Chlamydothnx ochracea) and Galhonella {Ch Jerruginea) 
Molisch (1910, p 21) recognizes the genus OalUonella as distinct, 
and includes Migula’s species Chlam ochracea, and a new species which 
he names Chlam sideropous His description of Chlam orchracea is 
as follows 

Eaden bestehend ans cylindrischen farblosen Zellen, mit anfangs farbloser 
dunner, spater, dicker, gelb- und braunwerdener Scheide Junge Faden 0 9/i 
Durch Inkrustation mit Eisenoxydhydrat wird die Scheide allmahlich dicker, 
gelb bis rostbraun und der Faden erreicht heirdurch die doppelte oder manchmal 
sogar die mehrfache Dicke der Zellen Durch Behandlung mit 2-5 per cent 
Salzaure lost sich das Eisenoxyd, die Gallerthulle wird undeutlich und die Zellen^ 
Ton einer Zarten Innenschicht der Hulle umgeben, treten scharf hervor Die 
nach einiger Zeit zur Ruhe kommen, sich gewohnlich festsetzen und wieder zu 
Faden auskeimen mit deutlicher Spitze und Basis 

Die Schwarmer setzen sich haufig an schon vorhandene Faden fest, keimen 
hier zu Faden aus und tauschen hier Verzweigung kommt vor, aber seltem und nie 
BO regelmassig wie bei Cladothrva 

Alte Scheiden entleeren ihre Zellen, bleiben als rostrote Rohrchen ubrig und 
bilden dann oft kolossale Mengen ockeriger Massen m eisenhaltigen Wassern und 
mitunter auch in Rasenerzen 

Frost (1911, p 59) gives the following generic desciiption 

The cells are cylindrical, non-motile, and arranged in unbranched threads and 
surrounded by a sheath of varying thickness in different species, being the same 
diameter at apex and base Reproduction takes place by means of gonidia, which 
are round and arise directly from the vegetative cell This genus is called Lepto- 
thrix by Ivutzing and Streptothni; by Cohn 

It IS probable that Chlamydothnx should be i educed to a synonym 
of Leptothnx, {g v ) for the latter name is apparently valid as a generic 
name for this foim of iron organism Orla-Jensen (1909, p 331) 
takes this view 

Enlows (1920, p 21) designates the type in the following statement 

Cells cylindrical, non-motile, arranged in unbranched threads surrounded by 
a sheath of varymg thickness Septation of threads often demonstrable only 
after the use of reagents Reproduction by means of round or ovoid, nonmotile 
conidia, which arise directly from the vegetative cells Syn (Migula) Strepto- 
thr%x (Cohn) Migula, Leptothnx (Kutzing) exp , Galhonella Ehrenberg exp 

Type species C ochracea (Kutzing) He also places here C Jerruginea 
(Ehrenberg), C hyahna Migula, C ep%phytua Migula, C flmtans Migula 

Chlorobacterium. A genus named by GuiUebeau (1890, p 32) 
for the species Chlorolactenum lacHs, isolated from an inflamed udder. 
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The organism is actively motile, cells about Ifi by 3ju Gelatm is 
rapidly liquefied Green pigment is produced upon potato and nu- 
trient agar 

The type species (monotypy) was designated by Enlows (1920, p 27) 
as Chlorobadenum lactis 

Chlorobakteriaceae. A family proposed by Lauterborn (1913, p 99} 
to mclude the chlorophyU-producmg bacteria 

His reasons for its estabhshment he gives as follows 

Wenn man den sehr schwefelwasserstoffreichen Schlamm am Grunde von Char- 
aceenteichen durchmustert, fallen neben den blangrunen Filzen der Cyanopliy 
ceen sowie den rotlichen Wucherungen der Purpurbakterien vielfach auch kleinere- 
oder grossere Flocken von gelbgruner Farbe anf Dieselben gestehen neben Faden 
von Osc%ll<itor%<i chlorina Xntzing, 0 putrida Schmidle und 0 Lauterborm% 
Schmidle besonders aus Ansammlungen klemer Zellen von gelbgruner Farbe in 
gallertigen, bisweilen ziemlich lockeren Verbanden, die bisher, soweit beschne- 
ben, der Gattung Aphanothece zugezahlt wurden Hierher gehoren Aphariothece 
luteola Schmidle sowie A clathrahfonms Szafer Em genaueres Studium dieser 
Formen bat inmir die TJberzeugung befestigt, dass dieselben nicbt zu den eigentli- 
chen blaugrunen Algen geborer, sondern sicb direkt den Scbizomyceten anschlies- 
sen und bier eine den Purpurbakterien durcbaus gleicbwertige Gruppe baktenen- 
artiger Organismen mit gelbgrunem Farbstofl (Baktenocblonn) darstellen 
Wir batten es bier also mit einer neuen Familie der Scbizomyceten zu tun, die 
man als Chlorobakteriaceae den Rhodohakteriaceae gegenuberstellen kann 

He included in this family the geneia Chlorochromahum, Pelodictyon, 
Schmidlea, Pelogloea and Pelochiomattum The spelhng should be 
Chlordbadenaceae It is probably invalid 

Chlorobium. A generic name proposed by Nadson (1906, p 190) 
according to Enlows foi I 

A green chlorophyll containing organism, which author thmks belongs with 
the bacteria or close to Siichococcus bacillaris 

Type species (monotypy) C limicola Cocci 0 4 to 0 5/x in diameter, round 
or elliptical, or short rods Non-motile Multiplication by cross division 
Long chains common in both the round and rod forms Involution and apochlo- 
rotic forms occur 

Chlorochromatium. A genus of bacteria proposed b}" Lauterborn 
(1906, p 197) m the following description 

Chlorochromatium aggregatum nov gen nov spec Gestalt ungefahr elliptisch 
bis spindel- oder tonnenformig, an den Enden etwas verschmalert und abgestutzt 
Farbe grungelb wie bei Oscillatoria chlorma Bei schwacher Vergrosserung der 
Korperrand schembar etwas krenuhert und dunkler grun gefarbt als die Mitte 
Bei sehr starker Vergrosserung erscheint der Orgamsmus zusammengesetzt aus 
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einer Anzahl kleiner gestreckt elliptischer, baktenenartiger Korper, welche erne 
starker grun gefarbte Rindenschicht und eme hellere central© Parti© ©rk©nnen 
lassen Ind©m dies© ICorp©r, in ©twas unr©g©lmassigen lock©r©n Langsreihen 
angeordnet, mantelformig ©men aualen farblosen (wohl gallertigen?) Hohl- 
raum ximschliessen, kommt das oben geschilderte Aussehen b©i schwacher Ver- 
grossenmg zustande Freibew©glicli mit Eblf© von Geisseln Lang© d©s Organis- 
mus 0,009-0,012 mm Breit© 0,005-0,007 mm 

Vennehmng dnrch Querteilung d©r Orgamsmus streckt sich in di© Lang© 
und schnurt sich in d©r Mitt© durcli ©me Rmgfurche quer durch Auch mehr- 
fach Zerfall in die einzelnen baktenenartigen grunen Korper beobachtet, welch© 
sich selbst wieder quer teilen konnen Auf dies© Weis© kommen unregelmassige, 
biswfeilen netzartig durchbrochen© und dann im Habitus an Lamprocy$t%$ rosea- 
persicina ermnernde hellgrun© Kolonien zustand© 

latei (1913, p 99) he included this genus in his family Chlordbak- 
tei laceae Its position among the bacteria is questionable 

Chloronium. A generic name proposed by Buder (1914, p 80) 
with the species Chloromum mtrabtle The type species was desig- 
nated by Enlows as follows 

Type species (monotypy ) C mirdbile Found in water in the Leipzig Botanic 
Garden A cylindrical rod 0 7 to 1/4 by 1 to 2^ with rounded ends, sometimes 
slightly curved, green, united into a zoogloeal mass, in the center of which is a 
colorless, spindle-shaped, 1-polar flagellate organism The latter measures 2 to 
2 5 by 5 ji 4 Multiplication by transverse division The '‘peripheral component'^ 
is sometimes of coccus form also green of 0 7byL diameter Usually about 10 to 30 
arranged m rather deflmte order about the colorless central organism Perfiliev 
(j Mic Biol , V 1, 1914, p 223) says that the peripheral forms described here are 
identical with Chlorochromaiium aggregatwn Lauterborn Buder is in doubt as to 
the systematic position of Chloromum Perfiliev describes the “central organ- 
ism” of Buder*s Chloromum as Cylindrogloea, q v 

Chondromyces. A genus credited to Berkeley and Cuitiss by 
Berkeley (1857, p 313) man illustration, figure 70, which has the explana- 
tion ^^Chondromyces crocatus Berkeley and Curtiss, with its spores 
Both magnified From specimens on a decayed gourd from South 
Caiolina’’ In the text the genus is not described, but is classified 
under the Hyphomycetes, in the family Isanacei Corda-Stern Under 
Isarei Fr. (p 314) is the foUowmg statement 

Several genera which find their proper place in this highest group, and the last 
are, in fact, compound forms of organisms which appeared under other tribes — 
Chondromyces and Stigmatella are compound Mucedines 

The filst description was published by Beikeley (1874, p 64) as 
follows ^'Stipes e floccis compactus lamosus mdmatus sporae 
apieales ” 
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Saecardo (1888, p 576) gives the following diagnosis “Stipes 
hyphis compactus, ramosus, mduratus, Conidia ajncdha, capitulata, 
elongato-ovata, eontinua ” 

The true nature of this organism was first recognized by Thaxter 
(1892, p 401) He designated it as one of the genera of the Myxo~ 
bactenaceae {gv) His diagnosis is as follows “Rods forming free 
cysts in which they remam unmodified Cysts various, sessile, or 
borne on a more oi less highly developed cystophore.” This genus 
IS distinguished fiom the related genus Polyangium Lk. in that the 
latter forms its one or more cysts withm a gelatinous matrix raised 
about the substratum, and from the genus Myxococeus m that no 
coccuslike spores aie formed by the fruitmg bodies 

Thaxter gives the foUowmg synonomy “SbgmaieUa B and C m 
Beik, Intioduct Crept Bot. p 313 fig 70, b (no description) 1857, 
do in Gievillea 3 97 1874 (first desciiption) 

C?) PolycephalumKalch&ndCkB mGrevillea9 : 22 1880. 

(?) Cystobadei Sehroter m Kryptogamen Flora v Schlesiens Die 
Pilze, p 170 ” 

The species described by Sehroter was named Cystobader eredus. 
What IS evidently a species practically or quite identical with Chon-- 
diomyces crocoUus was described by Zukal (1896, p 346) as MyxoboUys 
vanabths (q v ) This author also regarded it as a fungus 

Buchanan (1918, p 542) diagnosed the genus as folloi\s 

Rods forming free cysts m which they remain unmodified Cysts \arious, 
sessile or borne on a more or less highly developed cystophore 

The type species is Chondromyces crocatus Berkeley and Curtiss 

This desciiption is also used by Bergey et al (1923, p 416) 

Chorynebactenum. Apparently a misprmt for Corynebadeumn 
found m the index of Migula’s System der Bakterien (1900, vol 2, p 
1061) 

Chromatiaceae. A subfamily of sulphur bacteria created by ]Miguk 
(1900, p 1047) to mclude three geneia Chromaiium, Rhdbdochroma- 
hum and Thiospinllum He states “Zellen frei, zeit lebens schwarm- 
fahig ” The subfamily is characterized as containmg those sulphur 
bacteria m which the cells are free and capable of swarming at anv 
tune 

The subfamily has been generally' recognized by those who have 
discussed classification of the sulphur bacteria such as Migula (1904, p 
146) E F. Smith (1905, p 164) and Frost, (1911, p 61) 
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It may be noted that the correct designation of the subfamily would 
be Chroniakoideae {qv) 

Chromatieae. The fifth tribe of the subfamily ChromaU(yideae 
named by Buchanan (1918, p 470) The diagnosis follows, ^'Sulphur 
bacteria in which the cells are not umted into families, but free, and 
capable of swannmg at any time The tribe is the equivalent of 
Migula^s Chromatiaceae q v Five genera were included, Chromatium, 
Rhabdomonas, Thios^^nllum, Rhodocapsa and Rhodothece 
This usage is followed by Bergey et al (1923, p 400) 
Chromatioideae. The first subfamily of the family Rhodobactenor 
ceae named by Buchanan (1918, p 464) with the description ‘‘Cells 
not filamentous, containing both sulphur granules and bactenopurpurm 
The subfamily is practically the equivalent of Thiorhodaceae q v 
Five tubes are included, Thocapseae, Lamprocysteae, Thiopedieaej 
Amoehobacteneae, and Chromatieae 
Beigey ei al (1923, p 394) have followed in the use of this teim 
Chromatium A generic name cieated by Perty (1852, p 179) 
with the following diagnosis 

Korper ausserst klein, oylindnsch, roth, braun, violett, grun gefarbt, im aus- 
gebildeten Zustand mit mnem Blaschen (Blastien) Em Bewegungsfaden am 
Yorderende? Vermehren sich durch Quertheilung 

Two species were desciibed, C Weissii and C violascens He states 
the former to be related to the Monas Okemi of Weiss, but smaller 
The genus was recogmzed and more fully desciibed by Schroeter (1886, 
p 156) as contaimng those orgamsms with cyhndrical-elliptical or 
relatively thick cylindrical cells multiplying by fission, and with cell 
contents colored red, and contaimng black (sulphur) gianules He 
states that this genus is placed with the bacteria only provisionally, 
for it has many resemblances to the monads Winogradsky (1888, 
p 86) mcludes the genus among his sulphur bacteria He accepts the 
Schroeter diagnosis of the genus and recognizes the best known species 
Chromatium Okemi In this species the cells are very large, averaging 
15 S/x m length and 6/x m maximum width The cells are somewhat 
variable m shape, straight or more or less bent, short cells ovoid and 
longer forms more cyhndrical The cells are motile by means of polar 
flagella Other species are Chr weissiif Chr minuSj Chr vinosum and 
Chr m%nutiss%mum 

The genus is included m classifications of sulphur bacteria in the 
subfamily Chromatiaceae by Migula (1900, 1904), E F Smith (1905, 
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p 164) and Frost (1911, p 61) Migula (1900, p. 1047) states, “ZeUen 
cylindriscli-elliptisch oder elliptisch, verhaltiiissmassig dick ’’ It 
should be noted that E F Snnth (1905, p 205) also included CAroma- 
tium m his hst of rejected bacterial names. Orla-Jensen (1909, p 
330) says '^Die sehr heUroter schwefelbakterien (wie Z. B. Chrcmor 
hum vinosa) bilden den naturhchen Uebergang yon Thiomonas zu 
Bhodomonas ’’ He makes it a S 3 monym (p 334) of Rhodomonas 
Buchanan (1918, p, 470) and Bergey et al (1923, p 400) gave the 
following diagnosis 

Cells cylmdnc-elliptical or relatively thick cylindrical Cell contents red, 
containing dark sulphur granules Cells somewhat variable in shape, straight, 
more or less bent, short cells ovoid and longer forms more cylmdncal Motile 
by means of polar flagella 

The type species is ChromaHum oJcerni Perty 

Chromatoideae. A variant spellmg of Chromatioideae used by 
Bergey et al (1923, p 394) 

Chromobacillus. The second section of the genus Bacillus lecogmzed 
by Hansgirg (1888, p 265) with the foUowmg description ‘^Einzelne 
Zellen schembar fast faiblos, in grosserer Menge (Zoogleen) rosen bis 
blut roth, blau etc gefaibt ’’ The Baallus sanguineus Schroeter is 
given as the only species It was found 'Tn Sumpfen bei Chlumec 
und Magdalena nachst Wittengau und bei Neu-Bestritz nachst Neu- 
haus in Sudbohmen 

It apparently should rank as a subgenus with the type Bacillus 
{Chromobacillus) sanguineus Schroeter 
It IS possible that the type orgamsm belongs with the purple bacteria 
Chromobactereae. A tribe named by Winslow et al (Committee 
Soc of Ameiican Bacteriologists 1920, p 208) with the diagnosis 
“Water bacteiia producing a red or violet pigment ’’ The genera 
Eiythrohacillus and Chromobacterium were included 
The spelhng probably should be changed to Chromobacteneae 
Bergey et al (1923, p 85) recogmze it as the first tribe of the family 
Bacteriaceae with the following description “Water and soil bacteria 
producing a red, yellow, violet or blue-green pigment 
Fom genera are included. 

Chromobactenum. A revision of the spelhng of Croinobacterium 
Bergonzim (q v ) used m a review (anonymous) of Bergonzim's work 
(Journ Roy Mic Soc , 1881, p 285) and by Grove (1884, p 26) m 
the synonymy of Bacterium violaceum This form is also quoted by 
De Tom and Trevisan (1889, p 978) 
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Buchanan (1918, p 52) emended the description of the genus as 
foflows 

Eod-eliaped baetena, without spores, aerobic, producing a violet ohromopar- 
ous pigment soluble in alcohol but not m chloroform, motile or non-motile. Gram 
stain yanable 

The type species is Chromobuctefiwn vtolaceum Bergonzini 

The genus was recognized by Winslow et al (Committee Soc Am 
Bact , 1920, p 209) with the following description 

Aerobic bacteria, producing a violet chromoparous pigment, soluble in alcohol 
but not m chloroform Motility and Gram reaction variable 

Type species, Chr violaceum Bergonzini 

Bergey et al (1923, p 117) include this as the third genus of the 
tnbe Chromobactereae 

li the violet bacteria should have generic recogmtion the name is 
apparently vahd 

Chromoheggiatoa. The second section (subgenus) of the genus 
Beggiatoa recogmzed by Hansgirg (1888, p 264) with the following 
descriptions ^Taden von rosen-bis-pfirsch rother Farbe, rosen-oder 
blutrothe, violette bis violettbraunliche Ueberzuge an im Wasser faulen- 
den Substanzen bildend, odei das Wasser roth farbend ” The only 
species hsted is Beggiatoa rosechperstcina Zopf 

Chromococcus, A revision of the spelling of Ciomococcus Beigon- 
zim qv used in an anonymous review m Journ Roy Mic Soc, (1881, 
p 284) 

This form is also used by De Tom and Trevisan (1889, p 1067) m 
the synonymy of Streptococcus violaceus The type species (monotypy) 
IS Chromococcus violaceus Bergonzini 

Cladochytnum. A genus of fungi named by Nowakowski (1876) 

The name Cladochytnum tuberculoium was proposed by Vuillemm 
(1888, p 121) for the fungus which he believed was the primary cause 
of nodule formation on the roots of leguminous plants The bacteroids 
were concluded to be simple differentiations of the plasma The in- 
fection threads he beheved to be fungal in nature See Rhizobium 

Cladophytum. A generic name used by Leidy (1849, p 227) for 
two species of entophytes from the intestme of Julus (thousand leg) 

The origmal description of the genus, and the first species follows 

Filaments minute, attached by means of a roundish nucleus, simple or com- 
pounded near the base of attachment, with mmute lateral ramuli, inarticulate, 
and with no evidence of interior structure 
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Cladophytum comatum rilaments delicate, regular, colorless, simple, more 
frequently branched near the base at very acute angles, growing in more or less 
dense bunches from a yellowish rounded or oval, attached, nuclear body varying 
in size from yVtrir to of an inch Lateral ramuli very minute, measuring m 
length from to rhs of an mch, and passing off at acute angles No indi- 
cation of articulation or interior structure 

Length from to rk of an mch 

Habitat Growing more or less profusely from the mucous membrane of the 
small intestme of J ulus marginatuSf occasionally from the same surface at the 
commencement of the large mtestine, from any part of the exterior surface of 
entozoa mfestmg those cavities, and also from any part of the surface of Eniero* 
hruB elegans 

A second species, Cladophytum ramomsimum was later (1849, p 
250) described by Leidy, but still later (1851, p 37) was made a synonym 
of Cl comaiun The generic description (1851, p 37) is ^^Thallm 
attached by means of one oi more granules, filamentous, simple, with 
mmute lateral ramuh, or branched, inarticulate, amorphous m structure 

This genus is described as follows by Robm (1853, p 358) 

Nouveau genre voism des Mycodermata On sait que le genre Mycodermaj 
de Persoon, n^etait pas forme par des esp4ces de Champignons comme il le croyait, 
mais bien par des Algues appartenant aux genres Leptormtus et Hygrocrocis 

Filaments petits fixes par un noyau arrondi, simples ou compliquis vers leur 
point d'msertion par de petits ramuscules lat^raux inarticul4s, sans structure 
int^neure d4finie 

Appal ently the orgamsm has not been studied by later writers 
The exact position and relationships of this orgamsm are uncertam 
The type species is Cladophytum comatum Leidy 

Cladothnceae. A subtribe of the tribe V^l)nonleae cieated by 
Trevisan (1879, p 137) The description given is '^Somatia hbera 
Pseudo-ramosa Two geneia are included, Cladothnx B,iLd Strepto- 
thnx 

Cladothnchaceae. A name proposed by Zopf (1884, p 45) with 
the aberrant spellmg Cladothncheen as a family to include the single 
genus Cladothnx He states '^Sie zeigen Coccen-, Stabchen-, Faden- 
und Schraubenformen Die Fadenform ist mit Pseudoverzweigungen 
versehen” In 1885, p 51, he adds ‘'Sporenbildung mcht nachge- 
wiesen ” 

Schroeter (1886, p 173) also used this name with the spellmg Clado- 
thnchacei and the description “Faden durch falsche Astbildung ver- 
zweigt Die weiteren Charaktere die der VI Ordnung 



260 


GENBBAL SYSTEMATIC BACTEBIOLOGT 


Apparently Hansgirg (1888, p 229) was the first to use the correct 
spelhrig CladoiJinchaceae He included it as the first family of the 
order Desmdbadena, with the smgle genus Cladothnx 
Hueppe (1891, p 31) followed Zopf, as did Baumgarten (1900, p 
129) 

This family name has apparently not been recogmzed by later 
writers. 

Ckdothnchacei. An aberrant form of spelhng the family Clado- 
iJinchaceae (g V ) used by Schroeter (1889, p 173) 

Cladothncheae. A tnbal name used by Hueppe (1885) to include 
the genus Cladothnx A variant of Cladothnceae q v 
Ckdothncheen. An aberrant method of spelhng the family name 
Cladotkncaceae (gv) first used by Zopf (1884, p 45) to include the 
genus Cladothnx Cohn This designation has also been used by Zopf 
(1885), Hueppe (1885), Baumgarten (1900), etc 
Ckdothnx. This generic name was pubhshed m De Condollds 
Prodromus (1849) for a genus of the phanerogamic family Amaran- 
taceae It has smce generally been recogmzed as valid in this sense 
by botamsts 

Cohn (1875, p 185) used this as a bacterial generic name to include 
the smgle species Cladothnx dichotoma, an organism found in foul water 
It IS colorless, partly floating on the water and partly attached to 
decaying algae The filaments are very slender, apparently unseg- 
mented, straight or somewhat bent, simikr to a colorless Leptothnx 
The filaments of the latter, are however, unbranched while in Clado- 
thnx they are repeatedly branched and with considerable legularity 
By use of high magnifications he noted that it was not a tiue dichot- 
omy, but false branchmg, as in the blue gieen alga Scytonema The 
genus was mcluded in the tribe Nematogenae 
Trevisan (1879, p 139) included this as the sixteenth genus of his 
family Bactenaceae in the tribe Vibnonieae and subtnbe Cladothn- 
ceae with the following desciiption 

Somatia cylmdnoa, leptotnchoidea, infeme vix articulata, pupeme distmcte 
articulata, tenemma, stncta vel subundulata pseudo-dichotoma, microgonidia e 
sene cellulanrm diTisiOBe longitudmali et transversa succedanea multipartitarum 
orta, globnlosa, diaphragmatibus ruptis in pseudo-sporangium densissime con- 
gesta, demum e vagma lateraliter erumpentia et in somatia evoluta, foventia 

Magmn (1880, p 97) followed Cohn’s descnption without modificar 
tion 
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Winter (1880, p. 69) described the genus as LepioiAm-like, very 
slender, colorless, not jointed, straight, shghtly wavy or even partially 
irregularly spiral, with false branching He states, however, that he 
IS unable to find suflS.cient grounds for differentiation between Clad(h 
thnx and Streptothnx and concludes that both are doubtful genera 
He cites in justification for this conclusion the work of Cienkowski 
Grove (1884, p 40) followed Winter m emphasizing the resemblance 
of Cladothnx and Streptothnx Zopf (1885, p 51) made this the 
only genus of the family Cladothncheen, characterized by havmg growth 
forms as cocci, rods, filaments and spirals, with the filamentous stage 
showmg false branching, spore formation unknown Schroeter (1886, 
p 174) revised the diagnosis of the genus, including m it filaments 
surrounded by dehcate sheaths, non-motile, and dichotomously branched, 
at fiist apparently not jointed, later fragmentmg, and the segments 
developing into new filaments Hansgirg (1888, p 229) described a 
new vaiiety, Cladothnx dichotoma var leptochaetoformis 

De Toni and Tievisan (1889, p 927) emphasize the development of 
arthiospores Their geneiic diagnosis reads 'Tilamenter basi ab 
apice superiore distmcta, vagina ciassa obducta, cyhndrica, aetate 
provecta, pseudoramosa Arthrosporae binae in singuhs microbaculis 
ellipsoideis oitae 

Hueppe (1891) defines the genus as made up of filamentous orgamsms, 
sheathed, blanched, and with the filaments diffeientiated into base 
and tip Ludwig (1892) agrees with Hueppe in not stating that theie 
IS ^Talse’’ branching He says that the branches are not s'wollen at 
the tips, fiee, not embedded in slime Sauvageau and Radais (1892, 
p 246) state with emphasis that the genera Stieptothnx and Cladothnx 
are very distinct Migula (1894, p 237) says 

Cladothnx Cohn Zellen zu pseudodichotom verzweigten Eaden verbunden 
Teilung nur nach einer Richtung des Raumes Vegetative Vennehumg durch 
polar begeisselte Schwarmzellen, die sich fest setzen nnd zu neuen Faden aus- 
wachsen Endosporenbildung bei Cladothnx dichotoma emmal beobachtet 
Hierzu gehoren auch die Gattungen Sphaerohlus Kutz, und Actinomyces 

Migula (1895, p 40) defined the genus m somewhat gi eater detail 
as filaments with dehcate sheaths, attached when young, non-motile, 
cells cyhndric, breaking occasionally through the sheath by inter- 
calary growth and forming false branches, a pseudo-dichotomy, multi- 
phcation through swannmg gonidia, which have a cluster of flagella 
attached laterally near one pole Fischer (1897), Migula (1897, 1900) 
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Chestei (1897, 1901), Hewlett (1898), A J Smith (1902), Fischer 
(1903), Jordan (1908), Oila-Jensen (1909), EUis (1909) andHeim(1911) 
have all used the term in a somewhat similai sense Migula later 
decided that the genus name Cladothnx Cohn is synonomous with 
SphaeroUlus Kutzing In this he has been followed by many recent 
writers However, it would seem that the original desciiptions of 
SphaeroUlus (qv) and Cladothnx may be sufficiently distinctive to 
warrant the sepaiation of the genera Sphaeiotilus has its filaments 
disposed m considerable numbeis m gelatinous branched threads, 
the filaments lying parallel to each other This massing of filaments 
into threads does not seem to be characteiistic of Cladothnx though 
doubtless the two genera aie closely related 

That Cladothnx is worthy of geneiic recogmtion is argued by Molisch 
who states 

Migula stellt €ladothr%x zu SphaeroHlus Ich babe vorlaufig da von Abstand 
genommen, well Bau und Entwicklung der letzteren Gattung noch der Sphaero- 
tilus natans und nach einem genaueren Studium dieser vielleicht doch herausstel- 
len durfte, dass die Aufstellung der Gattung Cladothnx neben SphaeroUlus erzeuge 
dicbotom verzweigte Faden ohne Gegensatz von Spitze und Basis Aber die 
Faden der Cladothnx dichotoma^ die er zu SphaeroUlus stellt, lassen doch deut- 
lich Spitze und Basis unterscheiden 

Mohsch^s description of C dichotoma is as follows 

Meist farblose Flockchen, festsitzend, aus Faden bestehend, die niemals echt, 
sondern in weiten Abstanden wiederholt unecht dichotom verzweigt sind Die 
Faden setzen sich aus stabformigen, ovalen oder langlichen Zellen zusammen, 
die von einer dunnen festen Mangehaft bekannt sind und weil sich nach. Gewin- 
nung von Reinkulturen Scheide umgeben sind Faden durchschnittlich 2/i 
dick, mit Gegensatz von Spitze und Basis Indem die Stabchen sich innerhalb 
der Scheide teilen, werden die vorderen nach der Spitze des Fadens gedrangt 
Oder sie wachsen unter entsprechender Auftreibung der Scheide aneinander 
vorbei, wobei die beiden oder auch nur die eine der emseitig freiwerdenden Pol- 
zellen selbstandig weiter wachsen und die nun entstehenden Aste gewohnlich in 
losem Verband verbleiben Auf diese Weise entsteht die falsche Dichotomie 
Die Vermehrung geschieht durch unbewegliche und durch schwarmende Goni- 
dien, die gestalteich den vegetativen Zellen gleichen und sich aus diesem dadurch 
entwickeln, dass sich seitlich unterhalb des emen Endes ein Buschel von Geis- 
aeln bildet Sie schwarmen nach dem Verlassen der Scheide einige Zeit umher, 
setzen sich dann fest und kennen zu neuen Faden aus Em namentlich in mit 
organischen Substanzen verunreinigten Wassern sehr haufiger und weit verbreite- 
ter Organismus 

More 01 less confusion has arisen due to loose defimtions of the 
genus such as that of Kendall (1902, p 484) who records the genus as 
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that group of the family Chlamydobactenaceae m which the cells aie 
more or less branched Mac4 (1897, p 1024) came to the conclusion 
that the Cladothnx dichotoma of Cohn did not exist as a well defined 
type, and that it had been mterpreted in different ways by various 
mvestigators He therefore proposed that Cladothnx be substituted 
for Streptothnx Cohn, because the latter generic name is a homonym 
of Streptothnx Corda His defimtion reads 

Ces sent des Bact4nes filamenteuses, a 416me3its droits ou sinueux d4poiirvus 
de game, produisant latlralement des ramifications disposess d’une facon irregu- 
liere , dans certames conditions, les filaments se segmentent ou tr4s courts baton* 
nets ou articles sph4riques ou ovoides que Pou doit probablement consid4rer 
comme arthrospores 

The conclusions of Mac4 have not been generally accepted, and his 
statements have but served to confuse nomenclature 

Khgler (1915, p 327) described a Cladothnx placoides from the teeth 
Some fifty-eight strains were studied The chaiacteis are given as 
follows 

Morphology The morphology of this organism is very variable It often 
appears like a coccus, sometimes like a diphtheroid rod, or short club-end thread 
Usually one finds all three m the same preparation The coccus-like forms are 
probably spores, and the others are pleomorphisms of the thread Microscopic 
pictures are often obtained which look identical with L innominata of Miller 

Chromology It stains readily with ordinary anilin dyes and is usually Gram- 
positive Often the spoie retain the stain while the threads are decolorized when 
treated by Gram’s method Biological properties The> are aerobic, non-motile, 
non-branching threads They grow best at 37°C , onlj very slowl> at 20°C 

Cultui al characters On agar they form round, raised, lustrous, white colomes 
which can be picked up entire from the medium On glucose-agar the colonies 
are usually larger and more gra3ash Microscopicallj the surface colonies are 
convoluted and are often seen on the plates enclosing underneath them small 
colonies of other bacteria In broth the growth is very sparse, and the wall of 
the tube is usually covered with a granular lajer of discrete colomes 0 5 mm or 
less in diameter which are not readily removed by shaking the tube In glucose- 
broth the growth is very abundant, giving both a heavy turbidity and a granular 
deposit on the wall Gelatin was liquefied by some strains but not by others 
They all fermented glucose, most of them fermented sucrose, while some also 
fermented lactose Gas is not produced They generally reduce nitrates and 
fail to produce indol or ammonia When first isolated they should be kept on 
glucose-agar and transferred every two weeks 

Buchanan (1918, p 302) rejected the name as invahd as a bacterial 
genus because of its use for a phanerogam 
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Castellani and Chalmers (1919, p 1068) recogm 2 ie and descnbe 
Chdothnx d/ichotorm Cohn 

It would seem that the genus dadothnx Cohn with the description 
as emended by Migula is not vahd, because of prior use by De Candolle 
The Tia.me should not be used for orgamsms which show tiue branchn^, 
as Actinomyces, Nocardia, etc It may probably be regaided as a 
synonym of STphaerotilus 

Cladotnceae. A tribal name proposed by Trevisan (1879, p 15) 
with the foUowu^ diagnosis, “Sporae (arthrosporae) in filamentis 
normahbus obvenientes Filamenta pseudoramosa, basi ab apice 
supenori distincta, vaginata vel evagmata ” Later (1889, p 926) 
De Tom and Trevisan included the following genera, Sphaerotilxis 
Kutz, dadothnx Cohn and Nocardia Trevisan 

This name (with the spelhng Cladotncheae) was also used by Stern- 
berg (1892, p 19) to include the genus dadothnx 

Cladotncee. A variant of Cladotnceae used by Tievisan (1889, p 9) 
for the first tribe of the suborder Tncogene 

Cladotncheae. A name used by Sternberg, a vaiiant of Clado- 
tnceae, q v 

Cladotncheen. A variant of Cladotnceae q v used by Zopf (1885, 
p 51) to include the genus dadothnx 

Clathrococcus. A geneiic name proposed by Schmidt and Weis 
(1902, p 29) to replace Clathroeystis, q v as a name for a bacterial 
genus The geneiic desciiption is (p 292), 

Die einzelnen Zellen sind kugelig oder durch den Druck der sie umgebenden 
etwas eckig Die Teilungen geschehen eist nach drei Raumnchtungen, spater 
nur nach zwei, und aus den anfangs soliden Zellverbanden geht daher eine hohl- 
kugelige Wuchsform hervor mit zuletzt netzformig duichbrochener Wand Die 
Zellen sind anfangs unbeweglich, allmahlich aber losen sie sich gruppenweise ab 
und schwarmen mittelst Geisseln davon 

Apparently these authors have overlooked the genus Lamprocystxs 
eieated by Schroeter for this same purpose 

The type species (monotypy) is Clathrococcus roseo-persicinus (Cohn) 
Schmidt and Weis 

Clathroeystis. A genus of blue green algae proposed by Henfrey 
{1866, p 52) for the species Cl aeruginosa (Kutzing) Henfrey. This 
genus was used by Cohn (1875, p 156) to include an orgamsm which 
IS now generally placed among the bacteria This was named Clor 
throcysHs roseo-persicina It was found upon twigs and other plant 
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remains which were decaymg on the bottom of standmg water It 
occurred in the form of cherry red flecks, which under the microscope 
showed a loose aggregate of small spherical or oval cells According 
to Cohn, Kutzmg (p 341) first described this organism as Protococcus 
Rabenhorst (1856, p 28) used the name Pleurococcus roseo^persiciniis 
Cohn described the genus ClathrocysUs as havmg spherical cells, united 
mto famihes with reticulate structure without regular ariangement, 
and places it in the tribe Gloeogenae The genus was noted by Flugge 
(1886) 

Winter (1880, p 37) separated this species from the algae, creating 
the generic name Cohma q v Schroeter (1886, p 151) called attention 
to the fact that this name was preoccupied, and proposed Lam/pro- 
cystis q V 

This name was accepted by Wmogradsky (1888, p 67) for a certam 
type of blue gieen algae, but it should not be used for a bacterial genus 

Clitridium. Apparently a casual name used by Billet (1890, p 54), 
Enlows states, 

Bacterium of average length m the form of a biscuit, “c’est4-dire en tram de 
se segmenter (Possibly refers to a division stage — merel}" states the “Clitri- 
dium des auteurs,” without any further reference ) 

Cloaca A geneiic name proposed by Castellam and Chalmeis 
(1919, p 943) for the second genus of their tribe Pioteae The generic 
desciiption is '‘Slow gelatine liquefieis, ferment lactose, Gram nega- 
tive 

The type species is designated (p 958) as Cloaca cloacae (Jordan) 
Castellam and Chalmeis 

Clonothnx, A genus of iron bacteiia desciibed by Schoiler (1904, 
p 691) to include the species Clonothnx fusca The generic diagnoMS 
IS Filaments dichotomous or irregularly branched, fixed, with base and 
tip contrasted, tapeimg somewhat to the free end Sheath constanth 
present, thin in the young filaments, later thicker, and becoming mi- 
pregnated with iron or manganese oxide Cells cyhndiic ]Multi- 
phcation by means of small non-motile spherical gomdia which aiij>e 
from the vegetative cells 

The species Cl fusca produces gray to dark brown and black masses 
similar to Crenothnx and is often in association with it He concludes 
that all Cladothnx descriptions of iron bacteria belong here The 
genus is recogmzed by Elhs (1909, p 158) and by ]\Iohsch (1910). 
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G, S* West (1904, p 335) in his discussion of Phorrmdium says 
^‘Clonofhnx graoilhma W & G S West is one of the Schizomycetes 
of the genus Cladothnx ” 

Buchanan (1918, p 305) gives the following description 

Filaments with false dichotomous or irregular branching, attached, with con- 
trast of base and tip, tapering to the tip Sheath always present, thin on young 
filaments, later becoming thicker and encrusted with iron or manganese Multi- 
plication by small non-motile gonidia of spherical form, formed from the disk 
shaped cells near tip by longitudinal division on rounding up 
The type species is Clmothrix fusca Schorler 

This IS included as the fifth genus of the family Chlamydohacte-^ 
riaceae by Bergey et al (1923, p 393) 

Clostndiaceae. A family name proposed by Heller (1921, p 550) 
as a sixth family of the Eubactenales with the following description 

Euhacteriales that are rod-like, not spiral, that will not grow within 7 mm of 
the surface of a shaft of clear tissue-free agar medium contained in a tube 12 mm 
or more in diameter, incubated in air, m which they are able to grow in the 
depths They may or may not possess peritrichial flagella, they may or may 
not form endospores Most members of the group are characterized by their 
energetic catalytic action on proteins or on carbohydrates or on both of these 
types of substances 

Two subfamihes were included, Clostndioideae and Putnficoideae 
Clostndieae, A subfamily of bacteria proposed by Fischer (1897, 
p 32) to include those forms of the family Baallaceae in which the 
spoiebeaimg rods are spindle-shaped Two genera are included, 
Paiaclostei A Fischer and Clostndmm Prazmowski The same desig- 
nation IS used m the second edition of the Vorlesungen (1903) 

This subfamily designation does not seem to have been used by 
othei authois It may be noted that as a subfamily the designation 
should be Clostndioideae 

Clostndioideae. A subfamily named by HeUer (1921, p 449) as 
the first of the family Clostndtaceae The first description follows 
Clostndiaceae which on meat medium produce after twenty days 
incubation under oil at 37° a reaction of pH 7 0 or a more acid reaction, 
the reaction bemg read after the culture has been boiled ” 

Later (p 550) the type genus is designated as Rivoltillm Heller 
A hst of fifteen genera were described and included, with designation 
of type species* The genera included are Clostndiumj OmehanshlliLSj 
MaantoshlluBj Douglasillu^, Hennllus, FlemYmng%llus, VallonlliLS, 
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MultiferrmntanSy Hiblenllv^, WelehilliiSj StoddardilVus^ Rivoltzlhis, 
Arlozngzllus, Meyenllus and Novillus 

Clostndium. A generic name proposed by Pra 2 mowsld (1880; p 
23) The origin of the name is given in the following words* 

Um die Synonymik der Bactenen niclit mit einem neuen Worte zu bereichern, 
habe ich den von Trecul fur erne Habitusform des Buttersaureferments zuerst 
angewendeten Namen Clostridium zur Bezel chnnng meiner Gattung gewahlt 

Trecul^s name (as a form genus or casual name) was given in 1865 
(P 435) 

Two species, Clostridium iutyiicum and Cl polymyxa weie desciibed 
The genus was differentiated from Bacillus by the production of spores 
m spindle shaped cells In this article Prazmowski disposed of the 
prevalent idea that Bacillus subtzhs causes butyric acid fermentation 
Zopf (1885, p 61) desciibed the genus as cont ainin g oigamsms which 
resemble Bacillus , but producing the spores in chaiactensticaUy broad- 
ened cells The genus was also recogmzed by Schioeter (1886, p 166) 
with the single species C butyncum 

Trevisan (1889, p 22) included Clo'^trtdmm as the eighth genus of 
his tribe Bactllee, with eight species Bacillus amylobacte/ Van 
Tieghem 1877 is given as a synonvm of Clostndium butyuca>y> 
Piazmowski 

De Tom and Tievisan (1889, p 1002) described nine species The 
generic description given is ‘‘Baculi dimorphi, plasmate umformitei 
diffuse Spoiae (endospoiae) miciosomae in bacuhs specialibus intum- 
escentibus oitae, ovoideae 'vel ellipsoideo-cyhndraceae \mong the 
species were C polymyxa Piazm , C butyncum Piazm , and C fe^eri 
Trev (the cause of blackleg in cattle) 

Hueppe (1891) and Sternbeig (1892) used Zopf’s diagnosis Mace 
(1897, p 468) concludes that the enlaigement of the cell at the tune 
of sporulation (the spindle shape) is not sufficiently distmctue foi 
generic differentiation He cites the oigamsm of symptomatic an- 
thrax as one which shows great vaiiation in the cell shape dunng 
sporulation 

By most writers of the last two decades the genus Clostridium has 
been submerged m Bacillus Fischer (1895, p 143) di\uded the 
spmdle shaped bacteria mto four genera, defimng Clostridium as the 
type in which the cells are motile by means of diffuse flagella Later 
(1897, 1903) he recognized two genera only of spindle shaped bacteria, 
Paracloster non-motile, and Clostndium with pentrichous flagella* 
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Erwin F. Smith (1905, p 174) rejects this genenc name Orla-Jensen 
(1909) abandons this genenc name, using Butynhaallus Vuillemm 
(1913, p 625) suggests that this genus be made a ^Venus conservan- 
dum^^ with Clostridium butyncum Prazmowski as the type 

Winslow et al (Committee Soc Am Bact , 1917, p 562) used this 
as a designation for all spore bearmg anaerobes with the foUowmg 
description 

Anaerobes Often parasitic Rods frequently enlarged at sporulation, pro- 
ducing Clostridium or plectridmm forms 

The type species is Clostridium hutyncum Prazmowski 

Buchanan (1918, p 38) recognized both Clostndium and Plectndium 
for the spore bearmg anaerobes The following generic description 
of Clostndium was given 

Cells rod-shaped, straight or at least never spiral Frequently showing 
granules Endospores usually produced in cells showing some enlargement, 
usually the cells become spindle-shaped Anaerobic or microacrophilic 
Usually Gram-positive 

The type species is Clostndium hutyncum Prazmowski 

Orla-Jensen (1921, p 273) suggests that the genus Clostndium as 
described by the Committee (Winslow et al ) might well be split into 
two genera Butyriclostndium and Putnclostndium 

Heller (1922, p 9) radically emended the generic defimtion, making 
it the first of the fifteen genera included m her family Clostndioideae 
q V The defimtion is 

Clostndium Prazmowski 1880, emend Heller, Closh idioideae that do not 
liquefy gelatin Most species cause stoimy fermentation of milk Highly sac- 
charohtic, man} even splitting pectins Produce considerable amounts of buty- 
ric ao j as a split-pioduct of carbohydrate fermentation May fix nitrogen 
Readily derive their nitiogen from inorganic nitrogen salts Large rods which 
are frequently polymorphic and form large orgonts and oval spores Frequently 
store up starch Form m deep agar large lenticular or modified lenticular 
colonies Common destroyers ot plant tissue (not cellulose) in soil Used in the 
retting of fla\ to split pectins 

T:}pe species, C amylohacter van Tieghem as desciibedby Winogradsky (1896) 
Probable synonyms Amylohacter Tr6cul, Clostndium hutyncum Prazmowski, 
Amyhhalter Gruber, Granulohakier saccharo-hutyncum Beijennk, B saccharo- 
hutyncus von Kelcki, Granulohacillus saccharohutyncus mohilis nonliquefaciens 
Grassberger and Schattenfroh, B amylohacter von Hibler, B amylohacter 
Arthur Meyer and Bredemann Most of these are today incapable of accurate 
definition and several of them represent groups and not entities For this reason 
the type description chosen is that of Winogradsky instead of that of Prazmowski 
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Trecul (1865) gave the bacteria that contain starch the name of Amylobacter 
He (1867) declared the Amylobacter to be heterogenetic, formed of minute particles 
that organise themselves into bacilli in decaying plant tissue Van Tieghem 
(1877) named Bacillus amylobacter bacilli which contained amorphous starch dur- 
ing their growth He beheved such organisms to be the agents of cellulose 
destruction Prazmowski (1880) described and figured Clostridium butyncum^ 
which though it was in impure culture, was evidently of the tjrpe described above 
Winogradsky (with Pnbes) (1896) first defined a tj^e that can be considered a 
species , he assigned no name to the organism He declares that it does not split 
cellulose, but pectin It ferments glucose, sucrose, lactose and starch m pep- 
tone media 

Apparently the type species of the genus is Clostrzdtum amylobacter 
(Van Tieghem) Winogradsky unless it can be shown that the specific 
name hufyncum antedates amylobacter 
Bergey et al (1923, p 216) follows Winslow m mcludmg this genus 
as the second in the family Baallaceae 
Clostnllum. A genenc name proposed by Fischer (1895, p 144) 
to include those rod-shaped bactena which become spindle shaped 
when sporulating and which have a tuft of polar flagella No species 
has been named, the generic designation is therefore a rmmen nudum 
and invahd It was abandoned later by Fischer himself (1897 and 
1903) 

Clostnnium. A generic name pioposed by Fischei (1895, p 144) 
to include those rod-shaped organisms which become spindle shaped 
when sporulating and which aie motile by means of a single polar 
flagellum No species were desciibed, and the name is a nomen 
nudum The name apparently was later abandoned by Fischer him- 
self (1897 and 1903) 

Clostrydmm. Apparently a typographic error, a misprint for 
Clostndium found in the index to the second volume of !Migula^s Sys- 
tem der Baktenen (1900, p 1061) Enlows states (1920, p 30) that 
this variant spelhng has also been used by others in hteratuie 
Coccaceae. A family of bacteiia proposed under the name Coc- 
caceen by Zopf (1884, p 45) with the descnption ''Sie besitzen nur die 
Coccen- und die durch Anemandeiieihung von Coccen enstehende 
Fadenform ” The only genus lecogmzed m this edition vas Leucch 
nostoc The next year (1885, p 50) however, he included four genera, 
Streptococcus j MtciococcuSj Merismopedia and Sarcina The familv 
was defined to comprise only cocci and filamentous forms consistmg 
of rows of cocci, m which spore formation had not been recogmzed with 
certamty, and in which cell division occurred in one or more directions 
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of space Schroeter (1886, p 143) recognized the family (with the 
spelHng Coccacei) makin g it the only family of his fourth order of 
bacteria {Coccobacterm) He states 

Vegetative Zellen kuglig oder kurz elliptisch zu keiner Zeit ihrer Entwicke- 
lung zu Stabchen oder Fadenformen auswachsend, immer unbewegt Die ein- 
zelnen Individuen im Substrat resp der von ihnen gebildeten Schleimmasse 
zerstreut oder in typischer Art zu bestimmt geformten Familien vereinigt Die 
emzelnen Individuen oder auch die Familien oft mit scharf begreizten Gallert- 
bullen umzogen — Sporen, soweit wie bekannt, aus einem vollstandigen Zell — 
Individuum hervorgebend (Artbrosporen) 

The genera recognized were increased to mne 

Hansgirg (1888, p 266) listed this as a synonym of his Mycococcaceae 
Migula (1894, p 236) says, 

Familie Coccaceae Zopf emend Mig Zellen im freien Zustande vollig kugel 
rund, Teilung nach ein, zwei oder drei Richtungen des Raumes, in dem sich jede 
Kugelzelle in Kugelhaften, Kugelquadraten oder Kugeloctanten teilt, die wieder 
zu Vollkugeln heranwachsen Endosporenbildung selten 

The genera included were Streptococcus^ Micrococcus, Sarana, Piano- 
coccus and Planosarana 

Most recent writers on the classification of bacteria have used the 
name Among these may be cited Hueppe (1895, p 37), Lehmann 
and Neumann (1896, p 101), Fischer (1897, p 32), Mace (1897), 
Migula (1897, p 116, 1900, p 1, 1904, p 144), Chester (1897, p 62, 1901, 
p 55), A J Smith (1902, p 268), Schmidt and Weis (1902), Kendall 
(1902), Klocker (1903, p 330), Fischer (1903, p 59), E F Smith 
(1905, p 159), Flugge (1908), EUis (1909, p 3), Frost (1911, p 56), 
Schneider (1912, p 22), Benecke (1912) The Winslows (1908, p 249) 
have emended somewhat the family diagnosis as follows 

Cells, m their free condition, spherical, during division somewhat elliptical 
In the latter condition, division has already set in, although it may not be appar- 
ent Division in one, two or three planes without previous elongation of the 
cdlls If the cells remain in contact after division they are frequently flattened 
in the plane of division Motility is present only in a few forms Formation of 
endospores appears to be absent or very rare 

These authors subdivide the family mto the subfamilies Paracoc- 
caceae and Metacoccaceae (qv) 

Winslow et al (Committee Soc Am Bact , 1977, p 557) use the 
following description 
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Cells in tkeir free conditions, spherical, during division somewhat elliptical 
Division m one, two or three planes If the cells remain in contact after division 
they are frequently flattened in the plane of division Motility rare. Endo- 
spores absent Metabolism complex, usually involving the utihzation of amino- 
acids or carbohydrates 

Buchanan (1917; p 603) emended the description as follows 

Cells usually spherical, sometimes somewhat elongated just before division, or 
when occurring in pairs or groups cells may be somewhat flattened on sides in 
contact Never containing granules of sulphur, nor with bactenopurpurin 
Many species develop a pigment Some species are motile by means of flagella 
Cells frequently remaining in groups after division, forming chains, regular 
packets or irregular masses Spore production doubtful, having been reported 
for but one species Pseudoplasmodium never produced Growth energy not 
secured by the oxidation of ammoma or nitrites 

Three tribes were mcluded, Streptococceaej Mtcrococceae and Siderch 
capseae 

Castellam and Chalmers (1919, p 924) accept the Committee’s 
(Winslow et al) emendation They recogmze the tribes Streptococ- 
ceae and Mtcrococceae They designate Micrococcus Halher 1866 
emendavit Cohn 1872 and Winslow and Rogeis 1905, as the type 
genus 

Winslow et al (1920, p 205) slightly modified their oiigmal (1917) 
defimtion by including “formmg chains, packets oi irregulai masses ” 

Bergey et al (1923, p 41) recogmze Coccaceae as the second family 
of the order Eubactenales 

It may be noted that objection might be raised to the fact that the 
family Coccaceae does not include any genus Coccus Its use, however, 
IS well established, it leads to no confusion, and there would seem to be 
no good reason for abandomng it 

Coccaceen. An aberrant form of speUing of the family Coccaceae 
This was first used by Zopf (1884, p 45), and latei by other German 
writers 

Coccacees. An aberrant form of spellmg of Coccaceae used by 
certain French writers, as Mac4 (1897, p 334) 

CoccaceL An aberrant form of speUing the family name Coccaceae 
This was used by Schroeter (1886, p 143) 

Coccobacillus- De Tom and Trevisan (1889, p 966) state that 
Leube (1885) used the designation Coccobacillus zymogenes They 
refer also to Cornil and Babes (1885) A careful study of Leube 
(1885, pp 540-570) fails to show any such term He describes a 
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Bocterium ureae and a Micrococcus ureae together with other unnamed 
organisms Corral and Babes (1890, p 153) m the third edition of 
“Les Bact^nes” figure a '^Coccobacillus zymogene de Leube The 
figure IS of two distinct organisms, No 1 and No 3 of Leube Ap- 
parently De Tom and Trevisan are m error in ascribing a Coccobacillus 
zymogenes to Leube or to Corml and Babes Bergey et al (1923, p. 
265) state that Coccobacillus ancidus was used by Perroncito (1879, 
p 22). A careful examination of the original shows no such use 

This name was also mtroduced mdependently by Gamaleia (1888, 
p 167) m the name Coccobmllus avicidus used for the orgamsms which 
caused bird septicemia (mcludmg fowl cholera) The name in this 
sense, however, is a synonym of the earher name, Pasteurella Trevisan, 
which has priority, 

Tissier (1900, p 70) described a Cocco-Bacillus ancmobms perjoetans 
from infant diarrhea 

Tissier (1905, p 114) notes a Coccobacillus perfoetans from the in- 
testines This orgamsm is of two varieties, one which ferments glu- 
cose and saccharose, the other glucose, saccharose and lactose In- 
active lactic acid is produced, and small quantities of butyric and 
valeriamc acids Does not form mdol This generic name is re- 
jected by Erwm F Smith (1905, p 174) 

The name has also been used as a casual designation of the conjuncti- 
val orgamsms commonly known as diplobacilli This is the use made 
by Ruata (1909, p 630) who designates the organism as Coccobacillus 
conjunctivae A species, Coccobacillus fusiformis has also been named 
by Kaiwacki (1909, p 679) 

Coccobacillus acndiorum in a name apphed by D’Herelle (1914, 
p 408) to an organism causing a disease in locusts This is Gram- 
negative motile bacillus, fermenting glucose, levulose, maltose and 
galactose It apparently belongs with the colon typhoid senes of 
bacteria. 

Cocco-BaciUus, A variant of Coccobacillus qv used by Tissier 
(1899, p 70) for the species Cocco-Bacillus anaerobzus verfoetans 
As it was part of a trmomial, it may be regarded as invahd, 

Coccobacteiia. This generic name was introduced by Billroth 
(1874, p 1) for the species Coccobactena sepfica This author con- 
ceived all bactena to belong to one very pleomorphic species He 
desenbes it as a kmd of plant which consists partly of sphencal and 
partly of rod-shaped cells which may show considerable variation in 
size Each form may change mto the other, although there is a certain 
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amount of constancy m that a coccus will for a long time fonn coct 
and bacteria similarly produce bacteria Both types of growth forms 
may produce a gelatinous capsule, forming cell plates [Petalococcos anc 
Petalolactena) or cell masses (Ghacoccos) or cocci may enlarge greatl} 
and the contents divide formmg a cell mass inside a capsule (Asca 
coccos) The rod-shaped forms may multiply in the same manner. 
Chains of cells (Streptococcos and Streptobactena) may be formed. 
At certain times any of these cell types may show motihty when not 
surrounded by capsular material and when not too large. 

Billroth^s conceptions of bacterial classification and growth have 
been disproved by time The name Coccobactena as a generic desig- 
nation has never come into use 

The name was also proposed by Schroeter (1886, p 143) for his 
fourth Older of bacteria and as a S 3 monym for Sphaerobacteria Cohn. 
It contained one family only Coccacm It included all bacteria in 
which the cells aie spheiical oi short eUiptical, always non-motile, 
frequently umted m slimy masses or defimte famihes, spores if any, 
arthrospores The diagnosis given by Schroeter is as follows 

Vegetative Zellen kuglig oder kurz elliptisch, zu keiner Zeit ihrer Entwicke- 
lung zu Stabchen- oder Fadenform auswachsead, immer unbewegt Die einzel- 
nen Individuen im Substrat resp der von ihnen gebildeten Schleimmasse zer- 
streut oder in typischer Art zu bestimmt geformten Familien vereimgt Die 
einzelnen Individuen oder auch die Familien oft mit scharf begrenzten Gallert- 
hullen umzogen Sporen, soweit sie bekannt, aus einem vollstandigen Zell- 
Individuum hervorgehend (Arthrosporen) 

The name has not been used by other authors as a bacterial order 

Coccobactenaceae A name proposed by Orla-Jensen (1921, p 264) 
in the statement 

As to the family names of the bacteria, it will be convenient to let all of them 
end in -Bacteriaceaej by which it vill be seen directly what is in question If 
there are to be formed families of the cocci and spirilla, they must consequently 
be termed Coccobactenaceae and Spirillohacteriaceae (or by the older name of 
Zopf, Spirobactenaceae) 

Coccobacterium. According to Trevisan (1887, p 105) this term as 
a generic designation was first used by Rivolta The former author 
states: 

Rivolta sembra che miri a risuscitare Fappellativo Coccobacterium per un 
genere di sui non fa conoscere ne caratteri, ne limiti, di cui cita solo ma seconda 
specie, il Cocco-batterio della tuberculosi, che per ogni altro e un Bacillus, e natur- 
almenti non potra essere seguito de veruno 
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Rivolta (1888, p 1) says 

“NelN 1 Maggio 1887 nel giornale TAllevatore descnssi un microbo del gatto, 
coccobactenmn felis il quale, moltiplicandosi prodigiosamente nel sangue 
delgatto, fu causa di una ma lattia let&le,” also ^'Coltivazione Si semmo il 
contagio neirmfuso di came peptone gelatina, si moltiplico bene ed il liquido 
divenne torbido Si semmo pure il virus nel brodo di came di pecora per 
conservarlo 

Descrizwne del virus II virus venne studiato nel sanguc d conigli e nelle 
culture ed e rappresentato da cocco-bacterini mobili in alto, in ba&so e qualcuno 
suir asse trasversale, sono formati da due cellule mmime o da tre talor come fuse 
insieme, quelli che si presentano air osservatore per una delle loro estrem- 
ita appaiono come micrococchi, sono un po^ splendenti, della lunghezza di 
0““00142, altri sono piu corti ed alcuni pare che arrivino a 0“ “00285 

This organism was later named Bacillus felts (Riv ) Trev by Trevi- 
san (1889, p 14) 

Klinger (1912, p 188) described a Coccobacteiium mucosum anaero- 
hum from pus. The organism is an anaerobic gas producing rod or 
coccus, growmg only at blood heat and in serum medium The generic 
name is probably mvahd 

Schmidt and Weis (1902, p 10) again introduced the term for a 
genenc name with the species Coccobactenum prodigiosium (Ehren- 
berg) S. & W This is a synonym of the older Serratia q v 

Cocco-Bacterium. A generic name proposed by Rivolta (1888, p 1) 
for the species Cocco- Bacterium felts See Coccobactenum 

Coccogenae A subfamily of the bacteria pioposed by Tievisan 
(1885, p 92) to include all bactena which have spherical cells, at least 
some stage in then hfe histoiy The diagnosis is “Status umcus evolu- 
tioms coccos sistens ” It is the equivalent of the family Coccaceae 
(q V ) as commonly used 

Later De Tom and Tievisan (1889, p 1035) include the following 
tubes Ascococceaej Saraneae, Streptococceacj and Micrococceae 

Coccogene. A variant of Coccogenae used by Tievisan (1889, p 26) 
for the third suborder of Battenacee Four tribes, Ascococcee, Say- 
ctnecj Streptococcecj and Mtcrococcee were included 

Coccoglia. A synonym of Zooghea, introduced by Billroth (1874, 
p 7) to mclude those cocci which occur embedded in gelatinous shme 
It apparently is synonymous with Gltacoccos It was not proposed 
as a generic name, but as a growth form of his pleomorphic Cocco- 
bactena septica It has not been used by other authors 

Coccomonas. A generic name suggested by Orla-Jensen (1921, p 
268) m the foUowmg statement 
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For the Gram-negative, non-acid-forming or, at most, very slightly acid-form- 
ing COCCI (among which must probably be reckoned the gonococci and the menm 
gococci too, as well as Gram-negative streptococci, if such exist) we might simpb 
use the generic name CoccuSj or, if they should turn out to have terminal flagella, 
Coccomonas 

Coccos. A name proposed by Billroth (1874, p 4) for a growth 
form of his pleomorphic Coccobactena septica which is characterized by 
the production of spherical cells In the form ‘^coccus^^ it has been 
commonly accepted as a moiphological term It is not a generic 
designation m any strict sense. It is rejected by Erwm F Smth 
(1905, p 174) 

Coccothrichaceen. An ‘Abteilung” created by Lutz (1886, p 22) 
to mclude his genus Coccothnx It has apparently not been used by 
other authors 

Coccothrix. A generic name proposed by Lutz (1886, p 22) for 
the oigamsms causing leprosy and tuberculosis The diagnosis given 
by Lutz is as follows 

Kleme, runde, kokken-ahnliche Zellen, die sich ohne Mitbeteiligung der Zell- 
membran nur in einer Richtung teilen und daher einzeln oder in Reihen getroffen 
werden Dieselben sind von den gedehnten, allmahlich gallertig \erquellenden, 
Zellhauten uberzogen, zwischen den Durchmesser an Grosse ubertreffen Burch 
Farbung der mnersten Schichten der membranos gallertigen Hulle enstehen 
Bilder, welche wie auf Faden angereihte Perlen oder wie Stabchen aussehen 
Es finden sich ausserdem grossere zum Teil ovale und doppelt kontunerte Zellen, 
tells frei, teils am Ende der Zell reihen In dieses Genus ist vorderhand mit 
Sicherheit der Lepra- und Tuberkelpilz emzurichen 

It IS true that Lutz mismteipieted some of his observations To 
be accurate, his genus requires emendation m order to mclude the 
oigamsms of tuberculosis and leprosy However, if the acid fast 
bacteria of which these aie types aie to be given generic recogmtion, 
Coccothnx would appear to be vahd, with the type species either Coc- 
cothnx tuberculosis Lutz or Coccothnx leprae Lutz 

The name is rejected by Erwm F Smith (1905, p 174) 

VuiUemm (1913, p 527) notes this name, but beheves that it re- 
sembles Coccotrichum Wallroth (1833, p 314) too closely It w^ould 
seem that these names are sufficiently unlike so that they would not 
be confused, and that both would be vahd imder a strict interpretation 
of the botamcal code 

Synonyms of Coccothnx are Sclerothnx Metschinikoff and Myco- 
bactenum Lehmann and Neumann By many authors (as De Tom 
and Trevisan 1889, p 943) it is regarded as a synonym of Bacillus, 
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Coccus. This name with the spelhng Coccos {q v ) was first used 
by Billroth (1874, p 6) to designate the growth form of his Coccobac- 
terta sepUca in which the cells assumed a spherical form It was not 
used in a generic sense, however 

As a genus name Coccus has been accepted by several wnters, but 
m most cases exammed, they have been used in a trinomial combination 
and without any adequate generic diagnosis Among such trinomial 
names may be mentioned Coccus cumulus minor Black (1886) (probably 
a Sarana accordmg to Miller 1892, p 78), Coccus sahvanus sephcus 
Biondi (1887, p 217) and Coccus albus nonrbquefaaens Fick (1887) 

Apparently the first use of Coccus in a binomial was by Tick (1887) 
for a Coccus candicans from the conjunctival sack De Tom and 
Trevisan (1889, p 1078) rename this orgamsm Micrococcus Fickn 
Trevisan 

It has also been used by Nissen (1889, p 487) for a Coccus aquatzhs 

Billet (1890, p 24) accepts Coccus as a generic name with the state- 
ment “Formes arrondies. Coccus, dl^ment isole With the spelling 
Kokkus this term has also been used by Eisenberg (1886) and other 
German wnters It is given as a synonym of Micrococcus by De Tom 
and Trevisan (1889, p 1076) Baumgarten (1890, p 127) says “1 
Gatt Kokken, Bactenenarten umfassend, welche nur kugeliege Vege- 
tations formen bilden The name is rejected by Erwin F Smith 
(1905) 

Orla-Jensen (1921, p 269) states 

For the Gram-negative, non-acid-formmg or, at most, very slightly acid-form - 
mg cocci (among which must probably be reckoned the gonococci and the menin- 
gococci too, as well as Gram-negative streptococci, if such exist) we might simply 
use the generic name Coccus, or, if they should turn out to have terminal flagella, 
Coccomonas 

The status of Coccus as a generic name is uncertain Possibly the 
type Coccus candicans Fick cannot be identified 

Cohma. A valid name given by Kunth (1850) to a genus of the 
family Lilzaceae The same name was given by Reichenbach, (1852) 
to a genus m the family Orchidaceae, now a synonym of Cohniella 
Pfitz, 

This name was later proposed by Winter (1880, p 48) to include 
the bacteria which had been assigned to the algal genus Clathrocystis 
Henfry. In this genus the cells are spherical, embedded in gelatin m 
a simple peripheral layer, forming hollow, round or irregular bladders 
or vesicles, which finally become reticulate The diagnosis given 
follows- 
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Zellen rundlich, in einfacher penphenscher Schicht von gemeinsamer Gallerte 
umschlossen, hoMe kuglige oder spater unregelmassiger geformte Blasen oder 
Sacke bildend, die scMiesslich netzfonnig dnrclibroclien sind Vermehrung der 
Zellen durch. wiederbolte Zweitheilung der Familien dtircli Furcliung imd Abglie- 
derung von Tochterfamilien Die Cohn^sche Gattung Clathrocystis umfasst 
nach meiner Auffassnng Algen und Pilze Da nun der Gattungsname zuerst 
fur eine Alge (Cl aeiuginom Henfry) angewendet wurde, so ist es ratbsam, ibn 
dieser zu lassen, und die zu den Pilzen gebonge Art zur Reprasentantin ernes 
neuen Genus zu macben, dem icb, zu Ebren des um die Erforschung der Scbizo- 
myceten so bocb verdienten Professor Dr F Cobn m Breslau den Namen Cohma 
gegeben babe 

This genus is also recognized by Grove (1884, p 17). The name 
IS rejected by Erwin F Smith (1905, p 174) and as used for bactena 
IS generally regarded as a synonym of Lamprocystis 
The type species is Cohma roseo-persicina (Cohn) Winter 
Colmistreptothnx. A genus of thread bactena proposed by Pinoy 
(1913, p 929) to mclude those forms which differ from Nocardia by 
anaerobic or micioaerophilic growth and by absence of comdia (gomdia) 
The genus is accepted by Castellam and Chalmers (1919, p 251 and 
p 1063) They give the foUowmg statement (p 1063) 

Definition Nocardiaceae growing best anaerobicalh , but can grow aerobi- 
cally, usually difficult to cultivate and do not produce artbrospores 
Type Species Cohmstreptothnv Israeli (Kruse 1896) 

Historical In 1891, Wolff and Israel published a beautifully illustrated 
account of a streptotbnx, which they bad isolated from two cases of actinomyco- 
sis in man — viz , from the lungs and from a retroma\illary growth This organ- 
ism was considered to differ from N hoviSj in that it grew best anaerobically, 
that branching was absent, and that its injections into animals were regularly 
positive in their result These three characteristics induced Kruse, in 1896, 
to make a new species for it under the name Streptothnx isiaeli In 1911, for 
reasons already set forth, Pinoy founded a new genus Cohnistrepiothrix, with 
Israel’s organism as the type species, and therefore its name becomes Connie 
st} eptothizx isiaeh (Kruse, 1896) 

These authors list a considerable number of species 
Coleothnx. Veley and Yelev (1898, p 154) according to an abstract 
(Kochs Jahresber, 9, 154, 1898) named a branched filamentous or- 
ganism, sometimes appealing as cocci, Coleothnx meihystes It is one 
of the important causes of faulty rum m the West Indies 
Colibactenmn. A generic name proposed by Orla-Jensen (1921, p 
272) in the following statement 

The genus Bo^terium will undoubtedly dissolve into several genera, of which 
I may especially mention the ColibactervuiTij and Aerogefieshcictervum The 
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rc&son wliy I no'w inclined, in contrast to my earlier opinion, to consider the 
coli-and aerogenesbactena as two different genera, is because they differ not only 
m morphologcal, but, as later researches have shown, also in biological respects 
I have myself proved (1914) that the Aerogenesbactena completely oxidize the 
carbohydrates when the nutrient matter offers a suflGicient buffer effect, and they 
thus correspond with their name in formmg more gas than do other bacteria, and 
Kogers, Clark and Davis (1914), have shown that in the gas developed by the 
Colibacteria there is proportionately more hydrogen than in that developed by 
the Aerogenesbactena 

Conidiothrix, A name suggested by Benecke (1912, p 489) as a 
generic designation In a discussion of the work of Ellis on the iron 
bactena, he says 

Es leuchtet ein, dass diese Form von der Leptothnx ochracea, wie sie oben 
beschneben worden ist, ganz ausserordentlich abweicht Ich mochte fur den 
Fall, dass die Richtigkeit der Beschreiben sich auch spater hin bestatigen sollte, — 
was vorlaufig recht zweifelheft, erscheinen muss, den Namen Comdiothrix fin 
sie vorgeschlagen 

The suggestion has apparently not been adopted by othei authois 
It may be regarded as a synonym of Leptothnx 

Coniothecium. According to Trevisan (1879, p 144) the name 
Comotheaum syphihttcum was given by Hallier to an organism which 
he regarded as causing syphilis Loefller (1886, p 143) quoted seveial 
paragraphs from an article by HaUiei (1868, p 327) m which he men- 
tions this orgamsm 

The orgamsm evidently was so inadequately desciibed that the 
name is probably invalid 

Cormlia. A genus described by Trevisan (1889, p 21) as the 
seventh of the tribe Bactllee The dcsciiption leads '^Baculi con 
protoplasma umfoimemente diffuso Spore macrosome provemcnti 
nelle paiti mediane mtumescenti, di rcgola non mai nelle estrcmita, 
di baculi normali immutati Two subgeneia are included, Eucormha 
and Pleurospora Fourteen species are listed, the first being Cormlia 
alvei (Bacillus alvei Flugge) De Tom and Tievisan (1889, p 998) give 
the following diagnosis 'Bacuh plasmati uniformiter diffuse foeti 
Spoiae (endosporae macrosomae) m partibus mediams tumefactis 
baculorum normaJium immutatis exorientes numquam (in bacuhs) 
apicales 

Two subgenera are included, Eucormha with sixteen species and 
Pleurospora with two 

What species should be regarded as the type is uncertain It is possi- 
ble that it should be Cormlia Pastmn, the name given by Trevisan to 
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the vibriOD septique of Pasteur, or to the first species Cormha dvei 
(Cheshire and Cheyne) Trevisan 

Altogether eighteen species are hsted The generic name is rejected 
by E F Smith (1905, p 174) and by Vmllemin (1913, p. 521) 

Corynebacteriutn A genus of bacteria founded upon the diphtheria 
bacillus by Lehmann and Neumann (1896, p 350) with the following 
descnption 

Kulturen, durcliaus den Charakter echtei Bakterienkulturen tragend, weich, 
den Nahrboden flach und locker auflliegend Der Organismus farbt sich mit den 
gewohlicben Bakterienfarbemitteln gut Mikroskopisch, Stabchen, die an den 
Enden haufig keulig angeschwollen smd, aus verschieden farbbaren Scheiben 
aufgebaut erscheinen und in manchen Ivultiiren durchweg eine unzweifelhafte 
echte dichotome Verzweigung zeigen 

The genus is accepted by Chester (1897, p 63) It was rejected by 
Erwin F Smith (1905, p 174) This is suggested as a Genus con-^ 
servandum by VuiUemm (1913, p 527) and placed among the Mterosi- 
phones 

Winslow et al (Committee Soc Am Bact, 1917, p 555 and 1920, 
p 199) include this as the second genus of the family Mycobacteriaceae 
with the descnption 

Slender, otten slightly curved, rods with tendency to club formation, branch- 
ing cells occasionally seen in old cultures Barred irregular staining Not acid- 
fast Gram-positive Non-motile Aerobic No endospores Some patho- 
genic species produce a powerful e\oto\in Characteristic snapping motion is 
exhibited when cells divide 

The type species is Corijnehactei lum diphtheriae (Loeffler) Lehmann and 
Neumann 

Buchanan (1918, p 55) includes this as the tenth genus of the family 
Bacteriaceae He gives the following descnption 

Rods which stain inteiruptedly (striped) with weak staining solutions Not 
acid-fast Clubbed, wedge-shaped and pointed rods frequent Gram-positive 
Non-motile No spores Aerobic 

The tjpe of the genus is Corynebactenmn diphtheriae Lehmann and 
Neumann 

Bergey et al (1923, p 380) lecogmze this as the second genus of the 
family Mycohactenaceae, and use the diagnosis proposed by Winslow 

It probably may be regaided as a vahd generic name if the diphtheria 
bacillus and related forms are to be accorded generic recogmtion 
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Corynemonas* A genus of bactena pioposed by Orla-Jensen (1909, p. 
344) to replace Corymbadenum Lehmann and Neumann (qv) It 
hfljg as its type species Corynemonas dkphthenae and is placed m the 
family Adincmycetes as its second genus It is to be regarded as an in- 
valid sjmonym of Corynebacteriurn 

Coiynethrix. A generic name used by Bongert (1901, p 449) in 
the title of a paper, but not used by him in the article It is possible 
that the name has been used previously, but no earlier reference has 
been found 

The organism Corynethnx pseudotuherculom munum is described 
as a non-motile rod m young cultures on agar 05, 1 to 2/i Older 
cultures show gieat numbers of mvolution forms On potatoes the 
cells may become 15/i in length, and cultures three to four weeks old 
are almost Adinomyces-Akib The older rods stam irregular, and 
showmg pronounced metachromatic granules In young cultures the 
cells are said to be gram negative, but when the granules appear 
they become gram positive Neisser's stam shows the metachromatic 
granules distmctly The organism is grouped quite defimtely with 
the diphtheroid forms 

The generic name occurs m a tnnomial, and should piobably be 
regarded as mvalid, or at most as a S3aionym of Corynebactenum 

Coiynocladus. A genus of filamentous bacteria proposed by Leidy 
(1849, p 250) The generic description and the description of the 
single species Corynocladus radtatus are as follows 

Filaments hyaline, inarticulate, very compound, branches thicker than the 
trunk, clavate, without ramuli, growing from rounded or oval granular masses 

Corynocladus radiatus Comatose, growing in very dense bunches, occa- 
sionally straggling, branches spreading, terminal ones very long, simple, clavate, 
rb inch long 

Length uich diameter of trunk joiae mch branches gb inch 

Habitat Growing profusely in the ventnculus of Passalus cornutuSy from the 
mucous membrane 

This orgamsm was again described and figured by Leidy (1851, p. 
38) 

Apparently the genus has not been recogmzed smce the original 
description It may be mcluded among the genera tnc&rtae sedts 

Crenothrichaceae. The second family of the order Desmobactena 
recogmzed by Hansgirg (1888, p 229). He says 

Diese bisher mit den Leptothricheen vereinigte Spaltpilzgruppe muss aus 
denselben Grunden wie die ihr unter den blaugrunen Algen (Schizophyceen) 
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entsprechende Familie der Chamaesiphonaceae, welclie fmher (noch. von Raben- 
horst) zu den Oscillariaceen, den Parallelfonnen der Leptothncheen gezahlt 
wurde, von diesen getrennt werden 

One genus only is included, Crenothnx Cohn 
Crenothrix. A genus of filamentous bactena proposed by Cohn 
(1872, p 130) for the species Crenothrtx polyspora Cohn Cohn gives 
the foUowmg description 

Trichomata plus mmus stricta arcuata vel contorta m caespitulos libere natan- 
tes intricata libera vel aha aliis afia^a, m modum Oscillariarum cylmdnca elon- 
gate filiformia basi tenuissima sursum paullatim incrassata subulata vel sub- 
clavata divisione transversa succedanea articulata vaginata hyalina, cellulanim 
plasmate homogeneo mtus saepe cavo non granuloso, vagina tenemma hyalma 
demum mdurata nec non ferro mterssuscepto flava 

Sporangia termmalia apice trichomatum vagina mtumescente elongato-clavi- 
formia gonidiis subglobosis numerosissimis densissime repleta, gonidia duplicis 
generis, saepissime in fills diversis formata 

1 Microgonidia e sene cellularum divisions longitudinal! et transversa suc- 
cedanea multi-partitarum orta, rotundata et diaphragmatibus ruptis im sporan- 
gium terminals densissime congesta, demum ex apice vagmae erumpentia, m 
aqua motu lento circumvoluta secedentia vel in cumulos gelatinosos zoogloeis 
consimiles coacervata, cilii, destituta globosa ovalia elliptica transverse plus- 
minus constricta vel divisa, demum m trichomata evoluta 

2 Macrogonidia, singula e cellulae contento toto indiviso, vel bivel quadri 
partito orta rotundata, e\ apice vaginae vix mflatae erumpentia secedentia, motu 
forma microgonidiis similis sed majora et minus numerosa, demum germinantia 
Sporaes? ex articulo trichomatis terminali elongata aucto formata plasmate 
denso repleta, quod e vagina erumpere et in trichoma Oscillanae forme evolvi 
videtur 

Genus unter Lyngbyam et Chamaesiphonem intermedium nec von ad Bangias 
accedens Oscillarieas cum Florideis connectit 

The genus was included by Trevisan (1879, p 138) m his subtribe 
Euvihnomeae with the following description 

Somatia cylmdnca distincte articulata, valida, elongata, arcuata vel contorta, 
in caespitulos intricata, microgonidia e sene cellularum divisions longitudinali et 
transversa succedanea multipartitarum orta, globulosa, diaphragmatibus ruptis 
in pseudosporangium termmale densissime congesta, demum ex apice vaginae 
erumpentia et in somatia evoluta, foventia 

The genus has been generally recognized by subsequent writers 
Winter (1880) and Grove (1884, p 54) used the following definition 

Threads cylindrical, somewhat clavately thickened upwards, articulated, 
provided with a sheath Multiplication by means of the joints, which escape 
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from the sheath and grow into threads Reproduction by spores, which are 
formed m the sheath by further subdivision of the joint-cells The spores either 
grow directly into threads, or form by continued subdivision gelatinous colonies 
of roundish cells, which afterwards produce threads 

Other wnters who recognized the genus were Van Tieghem (1884), 
Zopf (1885), Flugge (1886), Schroeter (1886, p 172), Hansgirg (1888, 
p 230),Trevisan (1889, p 10), De Tom and Trevisan (1889) andHueppe 
(1885, 1891) Hansgirg (1891, p 313) discussed the synonomy of the 
genus, and included within it the genus Phragrmdiothnx Engler He 
ivided the genus into two sections, as follows 

Section 1 Phragmidiothnx (Engler) nob Plantae marinae 1 Crenothrix- 
foetida (Fior -Mazz ) nob (C manna Hansg ) cum aliis s ynonymis Section 
2 Eua enothru nob Plantae aquae dulcis 2 Crenothnx Kuhmana (Rbh ) 
Ciard {C polyspora Cohn) cum synonymis 

Ludwig (1892), Hueppe (1895, p 38), Migula (1895, p 40, 1897, 
p 47, 1900, p 1033, 1904, p 145), Fischei (1897, p 32, 1903, p 61), 
Chester (1897, p 64, 1901, p 372), Schmidt and Weis (1902, p 380) 
A J Smith (1902, p 272), Kendall (1902), Erwin F Smith (1905, p 
162), Ellis (1909, p 9), Orla-Jensen (1909, p 334), Molisch (1910), 
Frost (1911, p 59) and Heim (1911, p 254) have all described this 
genus 

Migula (1894, p 238) says 

Zellen zu unverzweigten Faden vereinigt, mit anfang nur nach einer Richtung 
vor sich gehender Teilung Spater teilen sich die Zellen nach alien drei Rich- 
tungen des Raumes, die Teilungsprodukte runden sich ab und werden zu Fort- 
pdanzungszellen 

The later diagnosis of the genus by Migula gives the modern con- 
ception of the genus 

Cells united into unbranched filaments, attached, and gradually enlarging 
toward the free end, i e , with a distmction between base and apex Sheath rather 
thick In iron waters the old and empty sheaths are permeated with iron oxid 
hydrate Cells cylindric or flat discoidal Multiplication by non-motile (mostly 
roundish) conidia, which arise from the vegetative cells by division and rounding 
off For this purpose the cell of the thicker threads divide in three directions of 
space, those of the thinner threads only perpendicularly to the long axis of the 
thread The conidia are discharged and germinate immediately, often on the 
sheath of the mother thread 

Molisch (1910, p 16) used practically the same description He 
discusses Crenothnx polyspora Cohn at length He states that there 
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has been confusion as to the correct specific name Migula (1900, p. 
1033) notes that he examined the exsiccatti of Rabenhorst's Leptothnx 
Kuhmana (Algens Sachsens No 284), but that it contained no organ- 
isms of the type of Cohn^s Crenothnx polyspora, but a mixture of 
Leptothrtx ochracea and Galhonella ferruginea, Zopf’s use of the 
name Crenothnx Kuhmana he considers mvahd 
Buchanan (1918, p 305) included this genus as the third m the 
family Chlamydobacter%aceae with the following descnption 

Filaments unbranched, showing differentiation of base and tip, attached, 
usually thicker toward the tip Sheaths plainly visible, usually colorless, brown- 
ish from iron oxid in old filaments Cells c;y lindric to spherical Multiplication 
by non-motile, spherical, conidia, cells dividing m 3 planes to form conidia 
The type (and only) species is Crenothnx polyspora Cohn 

This description is also followed by Bergey et al (1923, p. 392) 
Crenotnchaceae. A family named by Hansgirg (1890, p 20) for 
a group of Mycophyceae, mcludmg the genus Crenothnx 

Crenothnceae. A tribe of the family Tnchogenae proposed by 
De Tom and Trevisan (1889, p 925) with the following diagnosis 
'^Sporae (arthrosporae) in specialibus filamentorum partibus (pseudo- 
sporangiis) obvenientes Filamenta simplicia, basi ab apice superior 
distmcta, vaginata^' 

Crenothnx was the only genus included 

Cristispira. A genus of spirochetes proposed by Gross (1910, p 
44) to include those forms found m the crystallme style of mussels 
The body of the organism is circular in cross section, more or less 
spirally wound and possessing a longitudmal “comb'' or “crest" which 
does not extend quite to the end This crest has been compared to 
the undulatmg membrane of the trypanosomes, though Gross does 
not consider them to be homologous organella Gross states that 
the orgamsm is divided by cross walls into separate chambers or cells 
His generic diagnosis (p 89) reads “Spironemacea mit spirahg gebo- 
genem Koiper und Crista Theilung durch einfache Durchschnurung 
Oder Ausbildung einer Scheidewand, meist nut vorhergehender In- 
curvation" Two species are described G venens and C. tnterraga- 
itoms 

This name is used as a subgeneric designation by Doflein (1911, 
p 356). It is recogmzed as a vahd genus by DobeU (1911, p 536) 
and by Gonder (1914, p 678) The latter author summarizes the 
conclusions of various writers relative to the morphology of the or- 
gamsms belongmg to this genus. 
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Winslow et al (Committee Soc Am Bact , 1917; p 563) give this 
as the second genus xmder the headmg of forms mtermediate between 
bacteria and protozoa The descnption is: 

Cnstispzra Gross Giant forms witli undulating body and peculiar flattened 
ndge erroneously called an ^'undulating membrane^^ which runs the length of 
the body Parasitic in molluscs 

The type species is Cnstispii ahalb%am% Certes, from the crystalline style of the 
oyster 

Buchanan (1918, p 544) makes this the fourth of the family Spiro- 
ckaetaceae 

Spiral organisms known only from the crystalline style of mussels The body 
of the organism is circular in cross section, more or less spirally wound and 
possessing a longitudinal comb or crest which does not extend quite to the tips 

The type species is Ciishspira venens Gross 

Bergey (1923, p 423) recognized this as the third genus of the family 
Spirochaetaceae with the following description ^^Giant foims with 
undulating body and peculiar flattened ridge erroneously called an 
Wdulatmg membrane' which runs the length of the body Parasitic 
in molluscs " 

It would appear that Cnstispira Gross constitutes a valid genus 
name It is questionable, howevei, whether these foims are to be 
considered among the bacteiia or the protozoa Most authors include 
them among the latter C venens Gioss is the type 

Cromobactenum. A generic name pioposed by Beigonzini (1881, 
p 153) for the species Cr vwlaceum The oiganism was fiist observed 
in a solution of egg white, pioducmg a dark violet scum Microscopic 
exammation showed it to be made up of motile rods two to three times 
as long as broad The solubility of the pigment in alcohol, but not 
m water, was noted The original diagnosis reads 

Elementi cellulan cilindnci per lo piu isolati, 2 a 3 volte cosi longhi come larghi 
dotati di movimento oscillante, colorati in violetto da una sostanza speciale 
msolubile nell 'acqua Grossezza da 0 6 a 1/*, lunghezza da 2 a 3/x Vegetano 
specialmente nelle soluz d’albume d^ovo 

This orgamsm has been variously named Bacillus molaceus and 
Bacterium violaceum This genus with the spelhng Cromobactenum 
does not appear to have been generally recognized by other writeis, 
but with corrected spelhng Chromobactenum qv it has been suggested 
as a generic name for the violet bacteiia 
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Cromococcus. A genenc naane used by Bergoimm (1881, p. 149) 
for a violet orgamsm Cromococcus vtolaceus which he found in e^ 
albumen The original description is as follows 

Osservai adunque che il liqmdo del bicchierino, che per evaporazione era 
ndotto a meno della inet^, da bianco opalino era diventato giallo leggennente 
verdastro ed era coperto da nna pellicola znolta densa di un colore violetto scuro 
molto manifesto 

Dapprima dubitai che fosse caduto qualche cosa accidentalmente entro il 
liquido, probabilmente dell’annilma, ma poi pensando che da due mesi non era 
stata toccata annilina nel mio studio, e che la colorazione Violetta era limit at a 
all superficie del liquido, anzi ad una pellicola superficiale affiatto identica a quelle 
di color bianco sporco che si presentano sopra tutti i liquidi di putrefazione, pen- 
sai ad una vegetazione bacterica colorata, e probabilmente al Cromococcus vzola^' 
ecus Tunico baeterio che present a questa colorazione quantunque esso non sia 
mai stato osservato sulPalbumina d^ovo 

Ma dovetti ben presto ricredermi per due ragiom Pnmo perch4 staccato un 
frammento di questa pellicola Violetta e tnturata nell’ acqua essa non vi si scio- 
glieva punto, mentre le zooglee del Cromoccocus violaceus sono solubili nell’acqua 
In secondo luogo poi perch6 V esame microscopico invece di lascianm vedere la 
pellicola formata d' una zooglea di micrococchi me la mostr6composta di un 
numero straordinario di microbacteri violetti immobili riuniti a sciami (mico- 
derma) i quali pigliavano un movimento distmtissimo quando venivano disag- 
gregati e potevano nuitare liberamente nel liquido 

This genenc name has apparently not been adopted by other writers 
The description is scarcely sufficient to enable one to recogmze the 
original species 

The speUing was coirected to Chromococcus q v 

Ciypta. A generic name proposed by Sahsbury (1868, p 19) vnth 
the following description ^'Minute, transparent, highly refractive 
algoid ffiaments, which develop in hvmg oigamc matter from spores 

Enlows (1920, p 34) discusses the species as follows 

C sypkihtica n sp A homogeneous filament, with extremities obtusely 
rounded No transverse markings, except in early stage of development Fila- 
ments either straight, coiled, or aranged in curves They develop from spores 
which may be active or inactive m the connective tissue, and may be transplanted 
from one individual to another Believed to be the cause of syphilis C go nor- 
rhoeae Spores very minute and well defined Often m twos and sometimes in 
fours, undergomg the process of duphcative segmentation They occur and 
develop rapidly in and among the parent cells of the mucous surfaces affected 
In some instances the pus cells become filled with the spores of this * Vegetation ** 
The filamentous stage of this plant is frequently met with m and among the epi- 
thelial cells In their embryomc stages a monihform arrangement may be seen 
at times In later and more advanced stages they are usually homogeneous 
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tliTougliout their entire length Occur singly or in little knots Limited m its 
invasion to the epithelial tissue Bergonzini (Lo Spallanzani, An 12, f 10 
Modena, 1884) places these species among the Schizomycetes 

Cryptococcus. A genus of ^'algae'^ described by Kutzmg (1833, p 
374), later used as a genus of fungi, to which occasionally bacteria 
have been referred, as Cryptococcus xanthogemcus Freiere (See 
Koch's Jahresber, 1, 346, 1885 ) 

Cryptodesma. A genus of entophyte named by Leidy (1849, p 
250) with the following description "Tilaments nbbon-hke, gi owing 
from attached granular masses Consisting of a single cell, with 
a very dehcate cell wall, and minute granular contents ” One species 
C tenuis was described from the ventn cuius of Passalus cornutus 
The specific description is as follows 

Filaments hyaline, compressed, attenuated at both extremities, growing in 
dense bunches from rounded granular masses Cell wall very thin and delicate, 
granular contents of cell very fine and indistinct, measuring from to 
inch with a few coarser granules, and occasionally a few globules, measuring 
nich Length of filaments to mch greatest breadth i inch 

Leidy (1851, p 39) later questioned the ascription of name to this 
orgamsm, doubting the entophytic nature of the form The name 
is probably to be regarded as of doubtful vahdity 

Cylindrogloea. A genus of bacteria desciibed by Perfihev (1914, 
p 223) Enlows (1920, p 35) states 

Type species (monotypy) C hactifera A bacterium living symbiotically 
with Chlorochromahum aggregatum Lauterborn A cylindrical, colorless zooglo- 
eal mass, consisting of an axial filament formed by colorless cells, rectangular and 
numbering 20 to 35, measuring 0 7 to 0 8/^ by 2 to 4fi, separated by interstices and 
surrounded by a mucilaginous envelope In this outer mucilaginous zone the 
green bacteria he, which Perfihev says react m the same manner as the green 
form described by Lauterborn The axial filament is not easily visible, because 
of the overlying Chlorochromahum 

Cystobacter. A genus of bacteria proposed by Schroeter (1886, 
p. 170) to include two species, C fuscus and C erectus Schroeter The 
genenc descnption reads* 

Zellen in Form kurzen, dunner Stabchen, in eine verbreitete Schleimmasse 
emgebetten, spater in langeren Faden zusammenhangend Die Schleimmasse 
theilt sich in unregelmassige rundhche Klumpen, welche sich spater mit emer 
festenhornatigen structurlosen Hulle umgeben 
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The genus was accepted by De Toni and Trevisan (1889, p 1035) 
and Ludwig (1892) Thaxter (1892, p 394) concluded that this genus 
IS a synon 3 mi of Chondromyces B and C (gw) and subsequent authors 
have accepted his findings. The generic name is therefore to be re- 
garded as mvalid. 

Cystococcaceae. The first subfamily of the family Mycococcaceae 
proposed by Hansgirg (1888, p 266) He gave the following diagnosis 
“Zellen oder ZeUfamilien von bestnmnt umgrenzten GaflerthuUen 
(Cysten) umgeben '' The foUowmg genera were included, Leuconos- 
toCf AscococcitSj Mycothece, Leucocyshs, Hyalococcus 
Cytobacter. A casual name suggested by Duclaux (1895, p 814) 
to designate certain bacteiia which destroy the cellulose wall of the 
potato cell without attackmg the starch, as distinguished from Amy- 
hbacter which destroys starch but not cellulose 
Deazotomtraazobacterium. A name proposed by Ambroz (1913, 
p 10) foi orgamsms which are capable of producmg free mtrogen from 
nitrates One species is noted, Deazotomtraazobacterium therniophilum 
Ambroz 

It would seem that a name of this length (12 syllables) w^ould rather 
transcend good usage 

Deazotomtramtnazobactenum. A name suggested by Ambroz 
(1913, p 10) to designate bacteria which set free atmosphenc mtrogen 
from mtrates and mtntes See precedmg 
Deazotonitnazobactenum. A name suggested by Ambroz (1913, 
p 10) to include bactena which can free elementary" mtrogen from 
mtntes See preceding 

Demtrobacillus One of several names apphed by Ambroz (1913, 
p 6) to Demtrobactenum thermophilum, Ambroz Probably to be 
regarded as a casual designation 

Demtrobactenum. A genus of bactena proposed by Orla-Jensen 
(1909, p 314) to include those organisms which show active demtnfy- 
ing powers, and have pentnchic flagella He notes the type to be the 
Baallus d&mtnficans II of Burn and Stutzer, which has the power of 
reducmg mtrates to mtntes and of freemg elementary mtrogen The 
genus IS regarded as an mtermediate type between the two orders 
CephahtnchzTiae and Pentrichinae, and is placed tentatively as the 
first genus m the family Acidobact&naceae of this latter order 
Ambroz (1913, p 3) named a Derntrobactenum thermophilum 
Enlows (1920, p 35) states- '‘Type species (monotypy) D agile 
{Baeillue demtrificans agihs Ampola and Garino 1896).” 
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If organisms of this type are to be accorded genenc recognition, 
this genus name would appear to be vahd 

Denitromonas. A genus of bacteria proposed by Orla-Jensen 
(1909, p 314) for those organisms belonging to his family Lurmm- 
bactenaceae which show active denitrifying powers The orgamsms 
of this genus are usually fluorescent and differ from Liqmdomonas m 
their lack of abihty to hquefy gelatm The type species is Demtro- 
monas fluorescens {Bactmum fluorescens nonhquefamns) The name 
D&mtromonas Orla-Jensen may be regarded as a synonym of Pseudo^ 
monas Migula and probably invahd 
Enlows (1920, p 36) states Bacdlus demtnficans Bum and Stutzer, 
to be the type 

Desmobacteria. A tribe of bactena proposed by Cohn (1872, p 
173) to include the two genera Baallus and Vihno It compnses all 
filamentous bactena, which consist of elongated cyhndrical joints, 
which multiply by transverse fission and which occui in longer or 
shorter chains or filaments The cells are not constricted at the 
joints The onginal descnption reads 

Alle Fadenbactenan bestehen aus verlangerten cylmdnschen Gliedern, welche, 
wenn sie isolirt vorkommen, dem Bact Lineola ahnlicb sind, durch Quertheiling 
aber vennehrt, sich zu langeren oder kurzeren Ketten oder Faden aneinanderrei- 
hen, diese Faden sind jedoch nicbt an den Gelenken eingeschnurt wie die Rosen- 
kranzketten (Torulaform) der Oscillanen, an die sie sich zunachst anschliessen, 
sie werden in diesem Zustand als Leptotbnxfaden bezeichnet Die Fadenbac- 
tenen bilden oft Schwarmern, me aber, wie ich schon in einer Abhandlung von 
1853 (Nov Act 1 c p 124) hervorgehoben, ZoogloeaGallert , doch wechseln auch 
bei ibnen bewegliche und unbewegliche Zustande, je nach der Anwesenbeit oder 
dem Mangel an Sauerstoff, der Reaction des Mediums und andern noch 
unerforscbten Bedmgungen, gewisse Arten schemen me bewegt zu sein 
(Bactendium Dav) 

This grouping was also used by Schroeter (1886, p 170) as an order 
with the families Leptotncham and Chdothnchacei 
Hansgirg (1888, p 229) also adopted this name for his first order of 
bactena No descnption is given The three famihes Cladothnchaceae, 
Crenothnchaceae and Le-ptothnchaceae are included 
With the spelling Dem^bactenaceae, this was used as a family name 
by Benecke (1912, p 188) This family he mcluded m the order Des- 
mobadennae 

Desmobactenaceae. A name proposed by Benecke (1912, p 188) 
for the single family of the order Desmobactennae This mcludes all 
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of the filamentous bacteria, usually grouped under Tnchobacteriaceae 
and Chlamydobactenaceae 

Desmobactenes. The fourth order of bactena, according to Maggi 
(1886, p. 173), including the genera Baallus^ Achnohacter and Dispora. 
No description is given 

Desmobacterinae. An ordinal name used by Benecke (1912, p. 
188) to mclude the single family Desmobacteriaceae 
Desmobactenum. Included as a synonym of Bacillus by TClftin 
(1885, p 37) in the statement Bacillus {Desmobactenum Cohn )” 
Detoniella. A bacteiial genus proposed by Detom and Trevisan (1889, 
p 929) with the following diagnosis 

Filamenta cylindrica articulata, simphcia, basi ab apice superior! distincta, 
propter pulvinulum mucosum prmiitus affi-^a immobxlia, serius hbere natantia, 
lente oscillantia et in strata vane implexa Cocci constanter nulh Multi- 
plicatio baculogonidiis e vaginae apice egredientibus, pnmitus vivacissime 
mobilibus, cito immotis Arthrosporae 4-5 in singulis articulis baculiformibus 
obvenientes OBS Genus a ceteris Kurthiensis artbrospons in bucalis ortis 
coccorumque constanti defectu primo intuitu probe distinguendum 

It IS included in the tribe Kurthteae Trevisan (g v ) 

The genus includes three species of which the first described De- 
tomella ochracea (Roth) Tievisan may be regarded as the type The 
orgamsms included aie those which are geneially listed ^ith Lepto- 
thnx and the genus may be regarded as a synonym of this term 
Dialister, A name proposed by Bergey ei al (1923, p 271) for the 
second genus of the tube Hemophileae with the description 

Minute rod-shaped cells, occurring singly, in pairs and short chains Non- 
motile Strict parasites Growth occurs only under anaerobic conditions in 
media containing fresh, sterile tissue or ascitic fluid 

The only species known is Diahster pneumosintes (Olitsky and Gates) comb 
nov 

Diaschizae A subdivision of the gioup Schisomycetes coordinate 
with Paraschizae proposed by Jenmngs (1899, p 315) to include all 
bacteria which multiply vegetatively by tiansverse division 
Dicoccia. A genus of bacteria proposed by Trevisan (1889, p 26) 
De Tom and Trevisan (1889, p 1034) give the foUowmg diagnosis 
‘‘Bacuh Klebsiellae, capsulis, inclusi, plasmate polan-diblastico foeti, 
sporae, ignotae Obc Ut PasteureUa a Baciho, hoc genus a Klebsiella 
distat This genus is mcluded m the tribe Klebsielleae Trevisan 
iqv) and the subtribe EuMebsielUae The cells resemble Klebsiella 
Trevisan (q v ) except that the cells show bipolar characters s imil ar 
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to Pasieurella Trevisan (qv) One species only is given Dtcoccm 
ghssophtla Trevisan This is the ^^Bakterien menschlicher Mundsecrete, 
zweite Art” of Flugge (1886, p 258), It is probable that this organ- 
ism should be included with the hemorrhagic septicemia forms although 
the specific deteimination is not piacticable from Flugge's description 
This would make Dicoccia a synonym of Pasieurella The genus is 
rejected by Erwin F Smith (1905, p 174) 

Didymohelix. A generic name proposed by Grifiith (1853, p 438) 
for the orgamsm termed Gallionella ferrugtnea by Ehrenberg, Gloeotila 
by Kutzmg and Meloseira ochracea by Ralfs He pomts out that each 
of these authors mcluded this species with others of the genus among the 
diatoms This orgamsm, as it is not a diatom, cannot be included 
either in Gallionella or Oheotila He notes that the organism usually 
has the appearance of two intertwined filaments, and proposes the name 
Didymohelix For discussion of the synonymy, see Gallionella 
Buchanan (1918, p 304) recogmzed this as the second genus of the 
family Chlamydobactemaceae with the following diagnosis 

Filament twisted, simple, or two filaments, twisted together Young cell 
colorless, later yellow brown to rust red through deposition of iron Simple fila- 
ments show no division into cells, even when iron is removed with acid and stain 
applied Sheath not demonstrable 

The type species is Didymohelix ferruginea (Ehr ) Griffith 

Diffusionsbacillus. A casual name used by Beijennck (1893, p 
830) Enlows states * A species closely related to B perhbratus Prob- 
ably did not intend to use it as a generic name ” 

Diplectndium. A genus of bacteria cieated by Fischer (1895, p 
2) to include those rod-shaped orgamsms having diffuse flagella which 
become clavate when spores are produced, one spore being formed in 
each end of the cell No species apparently have been described within 
this genus and the name itself has been abandoned by Fischer in 
later pubhcations (1903) This generic name is to be regarded as a 
nomen nudum and invahd It is rejected by Erwin F Smith (1905, 
P 174) 

Enlows (1920, p 147) states the type to be solmsii Klein ” 
DiplobacjUus. Maggi (1886, p 174) used this term m designating 
a growth form of a Bacillus Apparently it was first used as a genenc 
name by Weichselbaum (1887, p 212) in the combination Diplobacillus 
brevis endocarditidis to designate a short rod which occurred in pairs 
and was apparently associated with a case of endocarditis The cells 
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characteristically show polar staining, only the youngest cells stain 
uniformly The organism grew well at room temperature on ordinary 
media The name as used, in the form of a trimonial, is non-valid. 
De Tom and Trevisan (1889, p 997) included this organism m the 
genus Pasteurella, naimng it Pasteurella W eichsdbaumii 

Morax (1896, p 337) described a diplobaciUus associated with con- 
junctivitis, the same orgamsm bemg discussed in greater detail later 
by Axenfeld (1897, p 1) This orgamsm has been commonly known 
smce as the Morax-Axenfeld bacillus, or in some cases as DiplobacilliLs 
Morax The latter designation is bmomial m form, and perhaps might 
vahdate the genenc name Diplobacilhis for this group of organisms 
The species is termed Bacterium duplex by Lehmann and Neumann and 
Baallus lacunatus by Muir and Ritchie 

Petit (1898) described a related orgamsm from a case of hypopyon- 
keratitis, as a ‘^DiplobaciUe hquefiante ” McNab (1904, p 64) dis- 
cussed this orgamsm under the name ‘^DiplobaciUus hguefaciens^^ 
Petit, and the earlier organism as DiplobaciUus Morax-Axenfeld 

Diplobactena. This name was apphed by Billroth (1874, p 16) 
to a growth form of his Coccobactenaseptica m which the rod-shaped 
orgamsms occurred in pairs The name has never been used as 
a generic designation It is rejected by Erwin P Smith (1905, p 
174) 

Diplobactenum A casual name used by Haase (1887, p 347) 
in the phrase, ^'Diplobactenum der Brustseuche The name was 
also used as a morphological term by Billet (1890) It has not been 
used as a generic designation 

Diplococcos. A growth form of Coccohacteria septica named by 
Billroth (1874, p 5) to indicate a groupmg of cocci in w^hich the oigan- 
isms occuried normally in pairs 

The speUing has been changed to Diplococcus by later writers and 
used as a genenc designation 

Diplococcus, The name Diplococcos was first used by Billiot h 
(1874, p 5) to designate a growiih form of his Coccobaciena septica 
in which the spencal cells occurred in pairs It was not used m a 
stnct generic sense 

As a generic name Diplococcus came mto use without any defimte 
characterization Bumm (1885, p 16) used the term diplococcus, 
though not in a genenc sense, to designate the characteiistic giouping 
of the gonococcus and related forms In no case was it used m a stnct 
bmonual designation Pluegge (1886, p 183) foEows Bumm m the 
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use of the name Dtplococcm albicans tardismmus, but as this is a trino- 
mial it is invahd In the same year Weichselbaum (1886, p 506) gave 
to the pneumococcus the name Dvplococcus pneumoniae^ a valid bino- 
mial This seems to be the fiist correct designation of a species of the 
genus, and the pneumococcus should therefore be regarded as the type 
Several other species were assigned to this genus in the next two years, 
but of these only four appear to have binonual form and theiefore 
vahd These are Dvplococcus roseus and D suhfiavus described by 
Bumm (1887), D luteus Adametz (1887, p 9) and D coryzae Hajek 
(1888). 

As the designation of a genus, Diplococcus has larely found its way 
into foimal classifications, although diplococcus is in common use as a 
casual designation For example, Sternberg (1892, p 17) under the 
headmg of Diplococcus makes the foUowmg statement 

Association in pairs is common to all of the micrococci, inasmuch as they multi- 
ply by bmary division When such association has rather a permanent character 
it IS customary to speak of the microorganism as a diplococcus, but we doubt 
the propriety of recognizing this mode of association as a generic character 

Winslow and Rogers (1905, p 669) have included Diplococcus as 
one of the vahd genera m theu studies of the classification of the Coc- 
caceae In further contributions on the same subject the genus was 
accurately defined as follows (1908, p 250) 

Strict parasites, not growing, or growing very poorly, on artificial media 
Cells normally m pairs, surrounded by a capsule Fermentative powers high, 
most strains forming acid in dextrose, lactose, saccharose and inulin Hemolytic 
power generally lacking Characteristic group serum reactions 

They assign to this genus the pneumococcus, the gonococcus, the 
memngococcus and the coccus of catanh 

If the Gram-positive cocci of which the pneumococcus is a type are 
to be grouped togethei into a genus, it would appear that the genenc 
name Diplococcus is valid, if, however, the gram negative cocci of which 
the gonococcus is the type aie to be included m the same genus, Diplo- 
coccus becomes a synonym of an eaiher genus, Neisseria Trevisan 
This latter genus was founded upon the gonococcus by Trevisan in 
1885 (p 16) Article 46 of the botamcal code states ^^When two or 
more groups of the same nature are united, the name of the oldest is 
retained Inasmuch as the genus Diplococcus as used by the Winslows 
contains also the type of the genus Neisseria Trevisan, and since the 
latter name has priority, Neisseria should leplace Diplococcus 
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Buchanan (1817, p, 612) included this as the third genus of tht 
Streptococceae \\ith the diagnosis 

Parasites growing poorly or not at all on artificial media Cells usually in 
pairs, capsulated Fermentative powers high, most strams forming acid in dex- 
trose, lactose, saccharose and mulm The cells are Gram-positive 

The type species is DiplococciLs pneumoniae Weichselbaum 

Winslow et al (Committee Soc Am Bact , 1920, p. 206) descnbe 
the genus as follows 

Parasites, growing poorly, or not at all, on artificial media Cells usually m 
pairs of somewhat elongated cells, often capsulated, sometimes in chams Gram 
positive Fermentative powers high, most strains formmg acid in glucose, lac- 
tose, sucrose and mulm 

Tjrpe species, D pneumoniae Weichselbaum 

Castellam and Chalmeis (1919, p 927) diagnose the genus as follows 

Sti eptococceae usually m encapsulated pairs, forming acid in glucose, lactose, 
saccharose, and mulm Haemolysis usuall} absent Characteristic group serum 
reactions Soluble in bile salts Undergo autolysis m cultures and m emulsions 
of physiological saline 

Bergey et al (1923, p 44) include this as the second genus of the 
Streptococceae and follow the Committee’s description 

It would appear that Diplococcus Weichselbaum is a vahu generic 
name foi the pneumococcus and the lelated foim«*, if they are woitliy 
of geneiic lecognition If the gonococcus and its relatives aie to be 
included in the same genus, the name Neisseria Tiensan should be 
used 

Diplokokken. Baumgarten (1890 p 127; states ‘^1 Untergattung 
Diylokollen, die Zellen bleiben nach der Theiimg zu je zweien im 
Zusammenhang ” 

Diplokokkus, An abeiiant form of spellmg of Diplococcus used b} 
ceitam German authois, as Baumgarten ^1890, p 127), Llebs JSS7 
p 321) 

Biplopneumococcus. A casual name used h\ Krokiewicz 1^904/ 

Diplostreptococcus. A generic name used Lmgelshemi (1912, 
p 494) m a discussion of '^Brustseuche der Pferde ” He states, ^‘Als 
erreger hat m an langere Zeit, den von Schutz (1887, p 27) zuerst ge- 
fundenen Diplostreptococcus pleuropneumoniae der sich vielfach in den 
Krankheitherden findet angesehen ” This reference to Schutz as an 
authoiity for this generic name is erroneous as a careful search of the 
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text fails to show, by this author, any use of the name, Diplostrepto- 
coccus pleuropneumomae 

It is possible that it has been used previously to the article by Lingel- 
sheim. It does not appear that this organism is sufficiently distmct 
from other streptococci to warrant sepaiate geneiic recogmtion 

This name has also been used as a casual designation for the lactic 
organism of the fermented milk ''Yoghurt,'' by Luerssen and Kuhn 
(1908, p 241) It was not used, however, as a generic name 

This designation has also been used by Bettencourt and others for 
streptococci showmg diploid elements when taken fiom cerebrospmal 
fluid (1904, p 55) Perrone (1905, p 371) mentions a DiplostrepUh 
coccus znteshnalis of Tavel 

Diplovibno. A name given by Maggi (1886, p. 176) to a growth 
form of Vtbno 

It has also been used by Billet (1890, p 23) 

A casual name 

Discomices. Apparently a typographical error for Dtscomyces 
qv Migula (1900, p 116) 

Discomyces. A generic name proposed by Rivolta (1878, p 208) 
to replace Actinomyces Harz, which he regarded as inept Rivolta 
and Micellone (1879, p 145) used the name Discomyces equi to desig- 
nate the organism causing socaUed "botiyomycosis" of the horse 
Later Rivolta (1884, p 198) also described a species Discom^jces pZewn- 
ticus from the dog This genus was at first regarded by Rivolta as 
identical with Actinomyces Haiz, but latei both geneia weio lecogmzed 
as IS evident from the following statement by Rivolta (1884, p 188) 

Discomjces II micelio di questo fungo 6 fatto da grandicellule otncellan 
granulose 

Diffensce dall actinomyces bovis Harz per la grandezza e disposizione degli 
elementi che lo constituiscono e per la struttura piii semplice 

Esaminando questa specie, il Prof Harz si convincera come non possa venir 
eonfusa con 1' actinomyces bovis percli6 ha nulla di raggiato E fatto da grandi 
cellule e non da filamenti Le si conviene adunque il nome di discomyces equi 

Si puo pertanto founare un gruppo di discomiceti patogeni compredente le 
seguenti specie 

I UacUnomyces hovis Harz Sin Corpuscoli o cespugli discoidi Rivolta, colle 
due varieta Actinomice granuloso e Actinomice degli ascessi 

II II Discomyces pleurihcus cams famiharis 

III II Discomyces equi Rivolta e Micellone 

Discomyces Rivolta is hsted as a synonym of the genus Nocardia 
Tievisan, by De Toni and Trevisan (1889, p 927) although the two 
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species of Rivolta are not included here, but under BoUingera Trevisan 
(p 1039) as BoUingera equi Trev and B Vacchetae Trevisan 
This generic name has generally been disregarded because of confu- 
sion with the Discomycetes among the sac bearmg fungi, because of 
the priority of other generic names and because of the lack of a careful 
characterization of the organisms The species described as Dis- 
comyces equi is generally regarded as a capsulated coccus and not a 
filamentous form related to Actinomyces at all 
Blanchard (1895) came to the conclusion that the older generic 
name Actinomyces was mvahd because of its prior use to designate an 
unrelated fungus, and pioposed the use of Discomyces to replace it. 
In this pioposal he has been followed by Brumpt (1910, p 842) 
Discomyces is defimtely lejected by Smith (1905, p. 174) and by 
VuiUemm (1913, p 527) 

Meriill and Wade (1919, p 64) leMev, the status of thi& name very 
completely, and conclude that it is the valid designation They say 

Vuillennn, and more recently Chalmers and Christopherson, in ad\ocating 
Nocaidia as the valid generic name, hold that Rivolta’s use of Dii>cjviicef> was 
trivial and without botanical significance We do not agree with th’s argument, 
which IS clearly refuted by Rivolta^s original paper Here he distinctly proposes 
Discomyces bovis as the name for the organism called Actinomyces bn is b\ Harz 
in a manner that must be acknowledged as valid from the "viewTioint of botany, 
even though it is not in conventional form and was advocated on irrelevant, inade- 
quate grounds Therefore, it is in no sense a “medical genus,” as Vuillemm 
asserts The fact that subsequently Rivolta erroneously referred other organ- 
isms to this genus has no bearing on the case His original application of it w as to 
the organism of Bollinger and Harz alone, which is, therefore, the type of the 
genus Nor does the fact that to propitiate Harz, Rivolta later agreed to accept 
Actinomyces affect the question As Blanchard pointed out, a name once intro- 
duced IS no longer the property of its originator to -withdraw or modify at w ill 
Finally, to argue, as do Chalmers and Christopherson, that Discomycetaceae 
a group name, invalidates Discomyces, as a generic name in the connection in 
which Rivolta used it, on the ground that the type genus of Fries’s Discomyceta- 
ceae, published in 1836, should bear the designation Discomyces, indicates an 
erroneous conception of the principles of nomenclature and priority in technical 
names, a family name such as Discomycetaceae cannot invalidate a similar spe- 
cific name This generic name was new with Rivolta, and there is no valid 
objection to its adoption in taxonomy 

For reasons for the invahdity of Discomyces see Actinomyces 
In the present work Discomyces is regarded as a symonymi of Actino^ 
myces 
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Dispora. A generic name proposed by Kern (1882, p 135) in a 
preliminary note for a rod-shaped orgamsm found by him in kefir 
grams and regarded by him as the orgamsm causmg the development 
of the lactic acid In a later contribution (1882, p 141) he described 
the orgamsm in greater detail 

The oiganism in the kefir grains occuis m the form of zoogloeal 
masses associated with a yeast The vegetative cells when in active 
giowth are described as 3 2 to 8fi in length by 0 8/^ in diameter Under 
the influence of acids, of high temperatures, etc , the cells become 
Leptothnx-hke and filamentous These filaments oidmarily contain 
spores The vegetative cells may be motile, when they are supplied 
at one end with a slender flagellum The spores are spherical, and are 
always found in pairs, each cell producmg two spoies, one in each end 
The spores are not large enough to cause any distortion of the cell 
Withm the cells the spores are apparently 0 8/i in diameter, when fiee 
IjLi In the Leptothnx forms the spoies appear to be in rows Careful 
exammation, however, shows them to occur always in pairs within 
separate cells In germination an exo- and endosporium aie lecog- 
nizable. 

Kein states that m the vegetative condition this organism lesembles 
Bacillus svbtilis Cohn, but that the presence of two spoies in a cell 
IS an adequate generic differential character 

The generic name Dispora is accepted and used by Maggi (1886, 
p. 176) 

De Tom and Trevisan (1889, p 1015) included this foiin in the genus 
Pacima undei the name P caucasica (Kern) Tievisan Cor ml and 
Babes (1890, p 183) recognized the genus by devsciibing the species 
D caucasica The genus has m general not been recognized by lecent 
writers Eithei Kein worked with an oiganism which has not been 
since lecognized, or he grossly mibintei preted what he saw Certainly 
the organism now legarded as the most important in Kefii manufacture 
does not conform to the description given by Kein 

If the organism commonly called Bacillus hulgancus, B caucasicus 
or B lebems is to be made the type of a genus, it is important to deter- 
mine the status of the generic name Dispora If Kern misinterpreted 
what he saw, and m reality named the high-acid bacillus of Kefir 
Dispora, the name, in spite of its lack of appropi lateness would appear 
to be valid If, however, as seems probable, Kern was describing not 
the causal orgamsm of Kefii but some other, the name can be rejected 
for this purpose Inasmuch as the orgamsm described by Kern has 
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not been later recognized, the name Dispora may be regarded as a 
nomen nudum, or possibl}’^ as a sjmonym of Bacillus Cohn It is 
rejected by Erwin F Smith (1905, p 174) and by Yuillemin (1913, 
p 520) 

Douglasillus. The fourth genus of the subfamily Clostridioideae 
proposed by HeUei (1922, p 14) with the following description 

Clostridioideae that do not liquefy gelatin. They produce little gas in meat 
medium They may not clot milk Gram-negative bacilli which are frequently 
fusiform, and may show peculiar mvolution forms Spherical spores are formed 
in the bacilli, the rods are usually widened by the spores so that their sides are 
not parallel Young spores may not be truly spherical Occasionally found 
in moulds Probably mcapable of invadmg tissue 

T3rpe species sphenoides {Bacillus sphenoidesBouglos, Flemmg and Colebrook), 
as described by the Committee (p 43) the type which ferments glucose, maltose, 
galactose, lactose, salicm, mannitol, sucrose, dextrin and starch 

Drepanospira A generic name used by Eons de Petschenko (1911, 
p 249) to designate a species of bacteiium, Diepanospim Mullen 
found to be parasitic withm the bodies of paramoecia, and having a 
relatively complex life cycle Enlotvs (1902, p 39j is apparently in 
error in writing Diepanospora She states 

Order Euhactena, fam Spinllaceae occupying an intermediate place bet\\een 
Spirosoma Migula and Microspira Schroter Cells with 2 spirals one end pomted, 
the other some'^^hat rounded No ciha or flagella Helicoidal motion “Pas 
de division cellulaire ” Endospores Regular spherical colonies formed b\ the 
individuals in certain stages of development Measure 7 m long bv 0 75 m wide 
Cell membrane \isible on the living cell In the vegetatue state protoplasm 
composed of an anterior, smaller, strongK refractive part, and a larger posterior 
or dull part The anterior portion he considers to be nuclear 

Dysenteroides The fourth genus of the tribe Ebeitheae proposed 
by Castellan! and Chalmers (1919, p 934) The description (p 93S^ 
IS as follows 

Definition Ehertheae fermenting glucose and lactose parij.ilH wuh tht 'pro- 
duction of acid, but no gas Milk not clotted 

Type Species Dysenteioides metadtjstntericus tCastellam 1917 ) 

Ebertheae, The nmth tribe of the family Bacillaceae pioposed by 
Castellam and Chalmers (1919, p 932) The description given follows 

Bacillaceae growing well on ordmary laboratory media, not forming endo- 
spores, aerobes, and often facultative anaerobes , without fluorescence, pigment 
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formation, or gelatine liquefaction, without polar staining, Gram-negative, 
without a capsule 

Type Genus Bherthus Castellani and Chalmers, 1918 

Ten genera are included, AUahgeneSj Bherthus ^ Shigella y Dyseun 
termdeSy Lankoides, Salmonella^ Balkanella, WesenberguSy Entercndes 
and Escherichia 

Eberthella. A subgenus of Bacterium proposed by Buchanan (1918, 
p 53) to include those forms ‘^Not producing gas fiom any of the 
carbohydrates, acid may or may not be formed ” The type species 
IS designated as Bacterium {Eberthella) tyvhi Flugge. 

Bergey et al (1923, p 221) erected Eberthella into a genus, erron- 
eously asciibmg the name to Castellam and Chalmers Possibly this 
is a misprint for the generic name Eberthus used by Castellani and 
Chalmers for the same group It is included as the fifth genus of the 
tribe Bactereae with the following description 

Motile or non-motile rods, occurring in the intestinal canal of man, usually m 
different forms of enteric inflammation Attack a number of carbohydrates with 
the formation of acid but no gas Do not form acetyl-methyl-carbinol 

The type species is Eberthella typhi (Eberth-Gaffky) Castellani and Chalmers 

Eberthus. The second genus of the tribe Ehertheae named by 
Castellani and Chalmers (1919, p 934) The description (p 936) 
follows 

Bacillaceae motile, partially fermenting glucose with the production of acid 
and no gas Lactose not fermented Milk not clotted 

T}pe Species Eberthus typhosus (Zopf, 1885) 

Latei (1920, p 604) four species are described 

Eccrma A generic name proposed by Leidy (1851, p 35) for an 
entophyte with “Characters same as EnterobryuSj except that it 
divided into numerous cells at the free extremity ” Two species weie 
described, Eccrina longa from the mucous membrane of the intestine 
of Polydesmus virgmiensiSj and Eccrina momliforma from Polydesmus 
granulatus 

Leidy (1851, p 29) later described the genus as follows 

Thallus attached, consisting of a single very long tubular cell, filled with granu- 
les and globules, producing at its free extremity a succession of numerous globular 
or oblong cells, and growing at the other end from a relatively short, cylin- 
droid, amorphous coriaceous pedicle, commencing with a discoidal surface of 
attachment 
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The descnptioB given for E longa is as follows: 

Thallus long, filiform, colorless, or brownish, transparent, cylindrical, usually 
not holding a constant relation of breadth to the length, forming a simple curve 
or single spiral turn, and then proceeding in a straight line or gentlj' fleicuose curve 
to the free extremity Pedicle very short, columnar, expanded at the base 
Principal cell very long, uniformly cj Imdncal Secondary cells in various stages 
of development from ten to thirty in number, oblong, or short cylindrical, with 
obtusely rounded extremities when completed 

Whole length from 2 to 7 hues Length of pedicle toW to t*V(J of an inch. 
Breadth of principal cell, from to the of an inch Length of secondary 
cells, from the sh to the of an inch 

Habitation Parasitic, growing m profusion from the mucous membrane of the 
posterior part of the intestinal canal of Polydesinus iirgimensts 

The generic name is probably vahd, but it is questionable whether 
the orgamsm belongs with the bacteria 
Eiterbactenum. A casual designation used by Kuttner (1895, p. 
263) for his Pyobactenum fischeri 

Eitercoccus. A casual name used by German writers as a designa- 
tion for pus coccus (Rosenbach 1884, p 23 ) 

Encapsulateae. The name proposed by Castellani and Chalmers 
(1919, p 932) for the ninth tube of the family Bacillaceae The 
description (1919, p 934) is as follows 

Bacillaceae growing well on ordinary laboratory media, without endospores, 
neither fluorescent nor chromogenic aerobes, not liquefying gelatin possessing 
capsules in anunal tissues 

Ty’'pe Genus Encapsulaius Castellani and Chalmers, 1918 

One genus only, Encapsulaius, is mcluded 

Bergey et al (1923, p 237) recognize Encapsulateae as the seventh 
tribe of the family Bacteriaceae with the following desciiption 

Short lods, somewhat plump with rounded ends, mostly occurring singly 
Encapsulated Non-motile Gram-negatne Ferment a number of carbo- 
hydrates with the formation of acid and gas Encountered principally in the 
respiratory tract of man Aerobic, growing well on ordinary culture media 

This probably should yield priority to Klebsielleae q v 
Encapsuktus. The only genus of the tnbe Encapsulateae proposed 
by Castellam and Chalmers (1919, p 934) with the description. 

Encapsulateae with the tribal characters 

Type Species Encapsulaius pneumoniae (Friedlaender, 1883) 
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Later (1920, p 602) the following statement is made 

Ce genre est actuellement le seul de la tribu, et il embrasse Pancien groupe des 
bacilles encapsul6s qm ont 6t6 passes en revue par Fncke en 1896, Clairmone en 
1902, Perkins en 1904, Abel et Kallwacks en 1912 et Fitzgerald en 1914 

Les esp^ces sent ordinairement des organismes courts, non mobiles, gram- 
n4gatifs, encapsul4s, pl^omorphiques, qui font fermenter le glucose et le lactose, 
mais en ce qui concerne ce dernier sucre, ils peuvent produire seulement de P aci- 
dity quoique habituellement ils forment de Pacide et du gaz 

Bergey et al recogmze this as the single genus of the tribe Erin 
mpsulateae 

Appaiently Encapulatus must yield priority to Klebsiella qv for 
both aie based upon the same type species 

Endobactenum. Lehmann and Neumann (1896 p 103) m a dis- 
cussion of Bacillus state “Den uns besonders geeignet erscheinenden 
Namen ^Endobactenum’ unteidrucken wn, um nicht weiteie neue 
Namen zu benutzen 

Endostreptococcus. A name proposed by Hueppe (1885) for or- 
gamsms having spherical ceUs m chains, producing endospores, zoogloea 
not foimed Apparently this has never been coupled with a species 
name, and is a “nomew nudum ” 

Endostreptokokkus. A German vanant of Endostreptococcus qv 
used by Hueppe (1891, p 33) 

Enterobrus. A genus of orgamsms described by Leidy (1849, p 
225) to include certain parasitic organisms found m the intestines of 
miUiped Julus and the beetle Passalus Leidy regaided it as a genus 
of Confervaceae The original desciiption reads 

Simple, attached, isolated filaments consisting of a long cylindrical cell (con- 
taining piotoplasm, granules, and large translucent globules enveloped in a pri- 
mordial utricle) with a distinct coriaceous peduncle or stripe of attachment, and 
at length producing at the free extremity one or two, rarely three, shorter cylindri- 
cal cells, (filled with the same matter as the parent cell) 

The first species described was Enterobrus elegans fiom the intestine 
of Julus marginaius Later (1848, p 249) he described Enterobrus 
spirahb from Julus pusillus and Enterobrus attenuatus from Passalus 
cornvtus 

Later Leidy published revised descriptions with diawmgs of these 
various species (1851, p 19-20) The revised description reads as 
follows 

Thallus attached, consisting of a single, very long, tubular cell, filled with 
granules and globules, producing at its free extremity one, usually two, rarely 
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three, shorter tubular cells, and growing at the other end from a relatively short, 
cylmdroid, amorphous, coriaceous pedicle, commencing with a discoidal surface 
of attachment 

There is doubt as to whether the organism descnbed and figured so 
carefully by Leidy should be placed with the bactena In many of 
its characteristics it seems to approach certain forms of the fungi 

It should be noted that m the last mentioned pubhcation of Leidy 
(1851, p 19-20) the generic name is spelled Enierobryus 

Enterobryus. A spelhng of the generic name Enterobrus used by 
Leidy (1851, p. 19) 

Enterococcus A casual name given by various writers to cocci 
found m the mtestmaJ tract Apparently it was first used by Thier- 
cehn (1898) m the form Enterocoque Tissier (1900, p 65) pointed 
out that his organism is apparently identical with the Micrococcus 
ovalis of Escherich (1886) lissier at this time gave a fairly complete 
description of the organism It was also studied by Holhg (1904, p. 
11) Accordmg to Tissier (1905, p 114) Enterococcus produces an 
acid fermentation m glucose, saccharose and lactose RougentzofE 
(1914, p 648) discusses an Enterococcus saccfiarornyces from the m- 
testmes of the rabbit 

Enterocoque A casual name used by Thiercelin t^l899) and Tis- 
siei (1899, p 65) for Enterococcus (q v ) the Micrococcus oialis of Es- 
chench 

Enteroides A name given to the ninth genus of the tube Eberih'- 
eae by Castellam and Chalmers Q919, p 935# with the desoiiption 

Eberf/ieae which ferment glucose and lactose completeh Aith the proauction 
of acid and gas Milk not clotted 

Tjpe Species Enteroides entericua (Castellam, 1907' 

These authors name fi\e species (1920, p 618) 

Erebonema. Cohn (1883, p 19S; gi^es the following account ot this 
genus 

Romer (Deutschlands Algen, S 10) hat in den tiefen Gruben bei A m 

Harz Schleimuberzuge gefunden, die von locker verwebten, geghederte^, farhlo- 
sen Faden durchzogen waren Er beschneb sie unier dem Namen Erebonema 
und unterschied nach der Dicke und Gruppirung der Faden zv\ei Arten, E hercyn- 
icum und E divaricatum F T Kutzing, welcher Romer sche E\emplar unter- 
suchte, hat (Species Algarum 1849, S 157) die Gattung dahm charaktens.n 
deuthch gegliederte, sehr locker verwebte, farblose, verzweigte Faden, zwischen 
einer schleimiggallertartigen, aus sehr kieinen schlemiigen Kugelchen zusammen- 
gesetzter Grundmasse nistend, Gheder hohl, schlaff letzte Verzweigungen erweit- 
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ert Kutzmg hat also die Faden in der Gallert fur die Hauptsache, die Coccen, 
die er gleichwohl schon auffand und in semen Tabulae phycologwae abbildete, 
fur nebensachlich gehalten 

Professor Fennand Cohn untersuchte im Jahre 1857 eine rothlichgelbe Gallert, 
welche in emer 60 Lachter tiefen Grube bei Volpersdorf gef unden worden war 
Ihr Aussehen war ganz so, Tvie ich es bei dem Kellerschleim gefunden, sie hing auch 
hier von dem Gestem als Zapfen herab Professor Cohn erklarte den Schleim 
fur identisch nut Erehonema hercymcum Kg und fand in ihm Faden, ahnlich wie 
sie Kutzmg beschreibt, nur waren sie nicht, wie dieser angiebt, an den Enden 
angeschwollen, sie stimmten also mit den Faden des Kellerschleims uberein 
Zwischen den Faden, welche Cohn fur eine Lepiomiiwsartige Alge erklarte, lager- 
ten in structurloser Gallert zahllose ovalstabchenformige, farblose Korperchen 
dicht nebeneinander, so dass sie den Bau einer Palmella darboten Er stellte es 
bereits als zweifelhaft hin, ob die Faden wirklich zum Begriff der Species gehor- 
ten Oder nur zufallig in der Palmella als Parasiten e\istiren, und neigte sich dei 
letzteren Ansicht zu 

Schroetei (1883) termed the organism Leucocyshs ccllans 

This latter name is also accepted by De Toni and Tievisan (1889, 
p 1041) The name Erebonema is rejected by Eiwin F Smith (1905, 
P 174) 

Ennengillus. A genus of anaerobic bacteiia proposed by Heller 
(1922, p 28) It IS the twenty-fomth genus of the family Clostndia- 
ceae, and is included m the subfamily Putnficoideae The desciiption 

IS 


Putnficotdeae that produce a yellowish coloration in meat medium, and later 
blacken and digest it They are more highly proteolytic than the organisms of 
the foregoing genera They ferment various sugars Gram-positive rods which 
form sub-terminal oval spores Their colonies in deep agar, are, when discrete, 
lenticular or kidney shaped, and may show tufted smooth or woolly polar projec- 
tions and infrequently fine loose woolly radiations Fairly common in soil, 
grow readily in vegetable material and on meat Form a characteristic and 
powerful neuro-toxin 

Type species E hotuhnus ( Bacillus hotulinus von Ermengen) as described by 
K F Me>er and co-workers in a future paper 

Erwmeae A tube named by Winslow et al (Committee, Soc Am. 
Bact , 1920, p 209) as the second m the family BaUmaceae, with the 
following description “Plant pathogens Growth usually whitish, 
often slimy Indol generally not produced Acid usually formed in 
certain carbohydrate media, but as a rule no gas ” 

The smgle genus is Erwima 

Bergey et al (1923, p 168) have used the variant spellmg Erwtmae. 

Probably the spelling should be Erwimeae 
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Erwinia. A generic name proposed by Winslow d al. (Commit 
Soc Am Bact , 1917, p 560) with the foUowmg description: ‘Tlauo 
pathogens Growth usually whitish, often s lim y Indol generally 
not produced Acid usually formed m certam carbohydrate media, 
but as a rule no gas.” 

Later (1920, p 209) it was mcluded as the single genus of the tribe 
Ermrime, and the type species designated as Eru'ima amyloiora 
(Bumll) Committee 

Bergey et al (1923, p 168) follow the committee m placing the genus 
m the tnbe “Erwimae” with the following description “Motile rods, 
possessing peritnchous jaagella The rods are white and few species 
form pigment ” 

Erwimae. A variant spelling of Ermmeae or Erwineae qv used 
by Bergey et oZ (1923, p 168). It is included as the fourth tnbe of the 
family Baxienaceae with the followmg descnption 

Plant pathogens Growth usually whitish, often slimj Indol generally not 
produced Acids usually formed m carbohj drate media, forming acid or acid 
and gas Motile, or non-motile Gram-negative 

Eiysipelcoccus. A casual designation apparently first used by 
Bender (1888, p 10) for Eiy^sipelkokken of Fehleisen Enlows states 

This name has been ascribed h} numerous authors to Fehleisen In 'sitz d 
Ph}S‘Med Gesellsch z Wurz 1SS1-1SS5, p 126 ^ISSl) and p 9 1SS3' he 
described a micrococcus ^‘der Mikrokokkus des Er\sipels ’ In his second paper 
he uses in the title of the paper the word ' Er^ sipelkokken, ” but in the text 
he uses “mikrokokken ” 

Erysipelococcus. Enlows (1920, p 41) states this is found in Lipp. 
Med Diet Phil , 1920, p 322 , syn Streptococcus eiysipelabs 

Erysipelothnx A generic name proposed bv Rosenbach (1909, p 
367) to include the causal organisms of swine erw'sipelas, human eI\^l- 
peloid and mouse sepsis As chaiacteis diffeientiatmg thi^ genm fiuin 
Bacillus aie noted the formation of long filaments and the ni^ulai 
development of branches, the thickenmg of the filaments with tne 
characteiistic granules The species named are Erysipelothnx poici, 
E erysipeloides and E murisepticus 

Buchanan (1918, p 55) mcluded this as the nmth genus of the family 
Bactenaceae with the followmg description. 

Rod-shaped org anisms with a tendency to the formation of long filaments 
which may show branching The filaments may also thicken and show charac- 
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teristic granules No spores Non-motile Gram-positive Does not produce 
acid Microaeropiiilic Uusally parasitic 

The type species is Erysipelothnx rhusw^athiae {B 'poici)^ the causal organ- 
ism of swine erysipelas 

Winslow et al (Committee Soc Am Bact , 1920, p 198) emended 
the diagnosis as follows 

Rod-shaped organisms with a tendency to the formation of long filaments which 
may show branching The filaments may also thicken and show characteristic 
granules No spores Non-motile Gram-positive Do not produce acid 
Microaerophilic Usually parasitic 

The type species is Erysipelothnx rhus%opath%ae (Bacillus rhusiopathiae suis 
Kitt 1893, Mycohactenum rhusiopathiae Chester 1901, Erysipelothnx porci Rosen- 
bach 1909), the causal organism of swine erysipelas 

Bergey et al (1923, p 371) follow the Committee and include the 
genus as the fourth in the family AcUnomycetaceae 

Erythrobacillus. A generic name used by Fortmeau (1905, p 104) 
for an oiganism, Erythrobacdlus pyosephcus This species is described 
as a motile coccobacillus, but mthout flagella^ without spores, staining 
readily and gram negative In culture it grew well at 37° but showed 
pigment development best at 19° to 22° In bouillon a distinct 
clouding developed, and a dehcate rose coloied film On agai a ver- 
million mucus-hke layer formed Serum and gelatin were both lique- 
fied In Uschmsky solution there was growth but no pigment pio- 
duction Ammoma, hydrogen sulphid and indol were foimed, mtiates 
reduced and sugar fermented feebly Pigment was pioduced only 
m presence of air It was soluble in water, alcohol, slightly soluble 
in chloroform and insoluble in ether, carbon disulphid and benzine, 
and decolorized by alkahes 

Winslow et al (Committee Soc Am Bact , 1920, p 209) recogmzes 
this genus with the following diagnosis 

Small aerobic bacteria, producing a red or pink pigment, usually a lipochrome 
Gram stain variable It is possible that related yellow and orange chromogens 
should be included here as well 

Type species, Erythrobacillus prodigwsus (Ehrenberg) Committee 

It is probable that the committee^s designation of E prodigiosus 
IS not vahd, as this species was not mentioned by Fortineau The 
type is E pyosepUcus Enlows (1920, p 41) states 

Type species (monotypy) E pyosephcus A motile '^coco-bacille,'^ with no 
spores, flagella. Gram-negative, grows at 37®C , red pigment forms best at 19® 
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to 22®C Pigments soluble m water, the alcohols, slightly so in chlorofoi 
insoluble in ether, carbon bisulphide, benzine Pathogenic for the guic 
etc Isolated from the chemise of a patient at the Hotel-Dieu, N'antes 


It IS not probable that this name to be regarded as a vahd generic 
name, although it is possible that it might be used for the red bacilli 
if they are to be accorded generic lecogmtion providing Serratia and 
Zaoglactina aie invalid It is rejected by Erwm F Smith (1905 
p 174) 

Erythxoconis. A generic name proposed by Oeisted (1840, p 555) 
for an organism desciibed by him from the Danish coast The de- 
scnption given is '^Character geneiicus, Massa pulveracea parum 
mucosa ex corpuscuhs quadratis rigidis fragilibus per quaterna ag- 
gregates constans Genus e familia Diatomerarum analogon Pal- 
meUae et Tetrasporae ” 

His species, Erythiocoms Uttorahs is desciibed by Rabenhorst (1865, 
p 57) as follows “Thallo mucoso-grumoso mdefinito ohvascente famil- 
iis mmimis e cellulis cubico-polygomsi 32 compositis, cj^ioplasmate 
aerugmeo-viridi Diam cell circ 1/300"' = 0 00029 ” This later 
author regards Erythroconis as a subgenus of Merisynopedia [Meyen 
among the blue green algae, with the characterization ‘^Species in 
aqua natantes vel in limo nascentes," and including with it all those 
species not belonging to ^^Sarctna medicorum ” 

Winter (1884, p 50) uses the name Sarcina httoialis with the follow- 
ing description 


Zellen kuglig order vorderTheilung o\al, 1 2/i,selten2 oder mehr n m Durch- 
messer, zu 4, 6, 8, etc , zu Familien \erbunden, die ihresseits grossere Colonien 
(bis zu 64 Tetraden in einer Colonie) bilden Plasma farblos, aber in jeder Zelle 
IHt rothe Schwefelkorner In faulenden Meerwasser 


De Tom and Trevisan (1889, p 1049) legaided this geneiic name as 
a synonym of Lampropedia Schroeter, though this latter author did 
not mclude Oersted’s species 

Migula (1900, p 1045) regards Erythroconis liUoralis Oerstedt as 
a doubtful synonym of Thiopedia rosea Wmogradsky. 

The genus is rejected as mvahd by Erwm F Smith (1905, p 174) 

The type species is Erythroconis littorahs Oersted. 
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Escherichia. A name given to the tenth genus of the tnbe Eber- 
theae by Castellam and Chalmers (1919, p 935) The description 
(p 941) follows 

Ebertheae vrhich ferment glucose and lactose completely, milk clotted 
Type Species EschencMa coh (Escherich, 1880) 

Some 16 species (1920, p 619) are listed. 

Bergey el al (1923, p 194) mcludes Eschenchia as the first genus of 
the tnbe BaOereae with the following description 

Motile or non-motile rods, commonly occurring in the intestinal canal of nor- 
mal ammals Attack numerous carbohydrates forming acid and frequently acid 
and gas Do not produce acetyl-methyl-carbinol 

The type species is Eschenchia coh (Escherich) Castellam and Chalmers 

Eu-Ascococceae. A name given by De Tom and Trevisan (1889, p 
1035) to a subtnbe of the tribe Ascococceae, with the following diag- 
nosis “Subtnbus I EurAscococceae Cocci m muco matricali segre- 
gati, m familias eystidibus universalibus obductas cumulati Cystides 
speciales nuUae ” It contains seven genera Lamprocyshs Schroter, 
Aseococctis Cohn, BoUingera Tievisan, Leucocystii Schroter, Cenomesta 
Trevisan, Thiothece Wmogradsky, Thwcystis Wmogiadsky 
This name does not appear to have been used by other investigators 
Eubacilleae. The third subtnbe of the tribe Bacilleae proposed 
by De Tom and Trevisan (1889, p 939) with the following diagnosis 
“Bacuh (divisions semper in unam directionem transversalem) liberi, 
numquam spiraliter torti, Endosporae ” Ten genera are noted 
Mantegazeea Trevisan, Bacillus Cohn, Pasieurella Trevisan, Comilia 
Trevisan, Clostridium Prazmowsky, Vihno Zopf, Svinllum Ehren- 
berg, Spiromonas Perty, Pacima Trevisan, Bacterium Ehrenberg 
Eubacillus. This name was first used by Hansgirg (1888, p 264) 
for the first section of the genus Bacillus with the followmg diagnosis 
“Zellen nut farblosen, feinkoinigen Plasma, ohne giossere Schwefel- 
komchen, zu farblosen oder giau-bis gelblich-braunlichen Schleim- 
massen (Zoogloeen) vereimgt " B subtihs was mcluded m this section 
A genus of green bactena proposed by Dangeard (1891, p 151) 
was also given this name This genus was created to include those 
organisms, rod-shaped m form, or variable length, with hyahne pro- 
toplasm, contaimng no granules and with a small amount of chloro- 
phyll m the protoplasm, spore bearmg filament may be simple or 
branched, the green color more pronounced m the sweUmgs, spores 
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formed by the contraction of the protoplasm of the swellmgs, spores 
refnngent, grouped or isolated, separated from each other by septa 
The genus is dmded into two sections, the first containing the type 
species, Euhacillus multisporus Dangeard This organism is made 
up of filaments \vhich are simple, long, and slender and of a famt green 
color The spore bearmg filaments are hkewise quite long, producmg 
the numerous spores isolated or grouped m pairs, threes, fours, sepa- 
rated by septa Spores are elliptical m shape and of a decided green 
color with one or two refnngent gianules Length of spores 5 to 8p, 
width SfjL Habitat Developmg in cultures of algae from fresh 
water 

In the second section, the author includes five species of bactena 
which have been described by Khne, all of which are green in color 

Lehmann and Neumann (1896, p 11) question the ascnption of this 
genus to the bacteria Migula (1897, p 94) concludes that the or- 
gamsms described under this name by Dangeaid do not belong to the 
bactena, both because the spoie bearmg filaments of his Euhacillus 
multisporus were blanched at tunes and because of the formation of 
spores in chains which is not characteiistic of bactena 

Meyer (1912, p 2) uses the name Euhacillus for the third section of 
the genus Bacillus with the statement “Enthalt alle ubngen Spezies 
der Gattung, auch die, fur w^elche Sporangienbildung mcht gesehen 
wurde 

Doubt as to the generic validity of Eubacillus Dangeard is raised 
by the previous use of the teim by Hansgirg, in practically a subgeneric 
sense There is also some reasonable doubt as to whether Dangeard’s 
organism belongs with the bacteria 

Eu-Bacillus A subgenus of Bacillus proposed by Buchanan G91S, 
p 38) A variant of Eubacillus Hansgirg The description follows 

Motile, usually by means of pentnchous flagella Spores not barrel-shaoed 
without longitudinal ridges Other characters those of the genus 

The type species of the subgenus is Bacillui^ suhtilu Cohn 

Eubactena. The fifth order of bactena recognized by Schroter 
(1886, p 154) with the followmg diagnosis 

Vegetative Zellen kurzer oder langer stabchenformig, ruhend oder bewegt 
frei Oder m Schleim emgebettet Haufig wachsen sie m lange Faden aus, welch 
aus emzelnen Gliedem bestehen, die bei der Sporenbildung wieder durch scharfere 
Theilung deutlich werden, sie zeigen kerne deutliche gemeinsame Scheiden 
Sporen meist einzeln innerhalb der Zellen gebildet und deren Raum nicht ganz 
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ausfullend, seltener aus dem Inhalte eines Gliedes derart gebildet, dasz die Spore 
diesem an Grosse gleichkommt oder dasselbe ubertrifft 

There are included in this order the single family Bactenaceae Zopf, 
and mne genera, namely Bacterium Ehrenberg, Chromatium Perty, 
Bacillus Cohn, Clostndium Prazmowsky, Spirillum Ehrenberg, Spiro- 
chaete Ehrenberg, Microspira Schroter, Myconostoc Cohn, Cystobacter 
Schroter 

Hansgirg (1888, p 264) used this as the designation of his second 
order of Bactena, contaimng the two famihes Bactenaceae and Myco- 
nostocaceae. The name was adopted by Migula (1900, p 1) for his 
first ordei of Bactena with the following diagnosis “ZeUen ohne 
Centralkorper, Schwefel und Bacteriopurpmin, farblos odei schwach 
gefaibt, chlorophyllgrun He divides the order into four famihes 
CoccaceaBj Bactenaceae^ Spmllaceae, Chlamydobactenaceae 

This name has been used m a similar sense by Erwin F Simth (1905, 
p 159) Frost (1911, p 56), and Meyer (1912, p 1) 

Eubactenaceae. A spelling of the order Eubactena used by A J 
Smith (1902, p 270) This name is not in the correct form for the 
designation of an order 

Eubacteriales. An ordinal name apparently fiist proposed by 
Buchanan (1917, p 347) for the fiist order of the Schizomycetes Fol- 
lowmg IS the description used 

This order includes the true bacteria, those forms which are least differentiated 
and least specialized The cells are usually minute, spherical, rodshaped or 
spiral, not typically producing true filaments although the cells may occur in 
chains or other groups The cells do not have a well-organized or differentiated 
nucleus They may be motile by means of flagella, or non-motile, never notably 
flexuous Multiplication by transverse fission, never by longitudinal Some 
forms, particularly rod-shaped types, produce endospores, but never conidia 
Branching of cells occurs in a few forms which intergrade with the Achnomyce- 
tales Neither sulphur granules nor bactenopurpurm are present, though the 
cells may be pigmented Chlorophyll is absent (with the possible exception of 
one genus) The cells may be united into gelatinous masses, but never form 
motile pseudoplasmodia, nor develop a highly specialized cyst-producing fruiting 
stage 

Four families weie included Coccaceae, Bactenaceae, Spmllaceae 
and Nitrohactenaceae 

The description was emended by Winslow et al (1917, p 550) as 
follows 

The order Eubacteriales includes the forms usually termed the true bactena, 
that IS, those forms which are considered least differentiated and least specialized 
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The cell metabolism is not primarily bound up with hydrogen sulphide or other 
sulfur compounds, the cells in consequence contaming neither sulfur granules nor 
bacteno-purpunn The cells apparently do not possess a w ell-orgamzed or well- 
differentiated nucleus The cells are usually minute and spherical, rod-shaped 
or spiral in shape, in most genera not producing true filaments, the filaments 
when formed not sheathed, and frequently branching, thus being differentiated 
from the iron bacteria The cells maj occur singly, m chains or other groupings 
The cells may be motile by means of flagella, or non-motile, thej are never notably 
flexuous Cell multiplication occurs always bj transverse, ne\er by longitudinal 
fission Some genera produce endospores, particularly the rod-shaped tj'pes 
Chlorophyll is absent, though the cells may be pigmented The cells 
may be united into gelatinous masses, but never form motile pseudo-plasmodu nor 
develop a highly specialized cj’st-producmg fruitmg stage, such as is characteris- 
tic of the Myxohactenales 

Castellam and Chalmers (1919, p 924) use the simple defimtion, 
‘^ScMzomycetes which contain neither sulphur nor bacteno-purpuim '' 
They mclude five families, Coccaceae, Bacllaceae, Spcr illaceae, Chlainy- 
ddbactenaceae and Mycobadenaceae 

In the final revision Winslow ef al fl920, p 200; emended the de- 
scription as follows 

The order Eubactenales includes the form« u.ualh termed the true bacteria 
that IS those forms hich are considered least differentiated and leatt specialized 
The cell metabolism is not pnmarJj bound up with h\drogen sulphide or other 
sul )hur compounds!, the cells in conseauence containing nedher sulphur granules 
nor bacteno-purpunn The celb apparenth do not possess a well-organ zed or 
well-differentiated nucleus These organisms are usualh minute and spherical 
rod-shaped or spiral m most genera not producing true filaments and rareh 
branching The cells ma> occur smgh m chains or other groupings Tne\ ma\ 
be motile b\ means of flagella or non-mot ile , but are ne\ er notably flevuous L ell 
multiplication occurs alwa\s b\ transterse never b\ longitudinal fission Some 
genera produce endospores particularh the rod-shaped t\pes Conid^a not 
obserted Chloroph\ll is absent, though the cells ma\ be pigmented The 
cells ma> be united into gelatinous masses, but neier form mutdc pseadurlas- 
modia nor de\elop a highh specialized c\st-producing fruiting stage such as is 
characteristic of the Myxobacteriales 

Heller (1921, p 449) makes this the first order of the class “Eubac- 
teneae,” with the defimtion Eubacteuecie whose cells are ne\er 
m sheathed filaments Comdia not observ'ed Fiee non sulphur, 
or bacteiiopurpunn nevei present Multiphcation alivais occurs 
by tiansverse fission (Committee )” 

Eubacterieae. A subtiibe of bacteiia pioposed by Treiisan (.1879, 
p 136) with the following diagnosis “Cellulae hberae vel m statu 
qmescente m colonias mucosas mdeterminatas consociatae ” It is 
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the first subtnbe of the tube Bacteneae, and contains the genera 
Micrococcus and Badenum 

Heller (1921, p 449) has proposed Evbacteneae as a class name 
coordinate with Myxdbadeneae in the phylum Bactoia This spelling 
is not in correct form for a class name 
Eubeggiatoa. The first section of the genus Beggiatoa lecognized 
by Hansgirg (1888, p 263) He gives the followmg desciiption 
‘Taden faiblos, zu kreideweissen bis graugelbhchen schleimigen 
Massen veremigt” Two species are listed, Beggiatoa alba (Vauch) 
Trev and B arachnoideae (Ag) Rbh var unanata Hansg 
Bucoccaceae The second subfamily of the family Mycococcaceae 
described by Hansgirg (1888, p 267) with the following description 
“Zellen oder ZeUfamihen ohne bestimmt begienzte, Gallorthullen, 
nackt Oder von emer gememsamen Gallerte umgeben ” One genus 
only. Micrococcus, is mcluded 

Eucoccus. A subgenus of the genus Micrococcus Cohn created by 
Migula (1895, p 16) to mclude those forms m which the ceU contents 
are colorless and free from sulphur granules The second section is 
Thiopolycoccus Wmogradsky. 

Eu-Comilia. A subgenus of the genus Comilia Tievisan established 
by De Tom and Trevisan (1889, p 998) to mclude those species which 
are saprogemc and anaerobic A variant of Eucomilia 
Euconulia. The name applied by Trevisan (1889, p 21) to the first 
subgenus of Comilia The second subgenus is Pleurospora Altogether 
twelve species are listed, of which the first is Cormlia alvei Trev 
Eucrenothnx. A section of the genus Crenothnx suggested by 
Hansgirg (1891, p 314) to mclude the fresh water forms of the genus 
with C Kuhniana as the type The other section for marine forms 
he terms Phragmidiothnx 

Eu-Elebsielleae. A subtiibe of the tnbe Klebsielleae created by 
De Tom and Trevisan (1889, p 1028) with the followmg diagnosis 
‘‘Baculi recti vel curvi, numquam spirahter torti ” It contains three 
genera Winogradskya Trevisan, Klebsiella Trevisan, Dicoccia Trevisan 
Eumantegazzaea. A subgenus of the genus Mantegazzaea created 
by De Tom and Trevisan (1889, p 942) to mclude three species which 
are colorless and do not contam granules of sulfur 
Eumicrospira. The name apphed by Meyer (1912, p. 4) to the 
second section of the genus Microspira He mcluded m the section 
Bhodospira “Baktenopurpurm enthaltende Species” and m Eumicro- 
spira “Alle anderen Species ” 
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Etunonas, Enlows (1920, p 42) states 

Eumonas Diesing, 1850 Systema Helmintlium v 1, Vmdobonae, 1850, p 22 
Subgenus of Monas Muller and Ehrenberg Diesing s&ys Monas is synony- 
mous with Bodo and Bacterium Ehrenberg Eumonas Animalcula solitaria libera, 
corpus ecaudatum, subglobosum, ovatum, v obconicum, hyalmum v coloratum, 
baud mutabile, divisione spontanea simplici bipartitum, v indivisum Os 
terminals truncatum, limbo ciliatum v nudum Flagellum nudum oscellus 
nullus Includes 20 species Monas {Eumonas) crepusculum Ehrenberg M 
(Eumonas) bicolor Ehrenberg, M (Eumonas) ochracea Ehrenberg, M (Eumonas) 
hyalma Ehrenberg, etc 

Eu-Pacinia. A subgenus of the genus Pacinia Trevisan named by 
De Tom and Trevisan (1889, p 1019') to mclude those species which 
conform to the following diagnosis ^^Baculi recti vel raro letissime 
curvuh, mterdum m filamenta recta vel subrecta consociati, Arthro- 
sporae magnae, quadiuplooctuplo et ultra diametn transversahs 
baculoium latiores Eleven species are included It is mterestmg 
to note that Pacima cholerae-asiaticae, the oiganism upon which the 
genus Paama was founded is not mcluded in this subgenus, in other 
words, the type species of the genus is apparently regarded by De 
Tom and Trevisan (1889, p 1018) as not tj^pical of the genus A 
valiant of Eupaama 

Eupacima. The fiist subgenus of Pacinia (Trevisan 1889, p 23) The 
description is ^^Filainenti noimali di Bacillus Nine species are in- 
cluded, but Pacima cholerae-asiaticae is placed m the second subgenus 
Pseudospira 

Euplanococcus A subgenus of the Planococcus created by Migula 
(1895, p 19) to include those forms in which the cell contents are color- 
less and free from sulphur granules The second subgenus is Thio~ 
pedia Wmogiadsky 

Euplanosarcma A subgenus of the genus Planosarcina Migula 
created by Migula (1895, p 20) to mclude those forms m ivhich the 
cell contents aie coloiless and without sulphur gianules The other 
subgenera aie Thoocystis Winogradsky and Lamprocystis Wmogiadsky 

Eupseudomonas. A subgenus of the genus Pseudomonas Migula 
proposed by Migula (1895, p 29; to include those forms in which the 
cell contents are coloiless and without sulphur granules The second 
subgenus is Chromatium Perty 

Eusarcma. A subgenus of the genus Sarana Goodsir proposed 
by Migula (1895, p. 18) to mclude forms in which the cell contents are 
colorless and free from sulphur granules The second subgenus is 
Tkiosamna Winogradsky. 
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Euspinllum. A name first proposed by Trevisan (1889, p 24) for 
the first subgenus of Spmllum The description is '^Spirilli tipici, 
constantemente con forme a guisa di cavaturaccioli ” Twenty-five 
species are included The second subgenus is Pseudospmllum This 
name was also used by Migula (1895, p 33) for the first section under 
his genus Spmllum to mclude those forms in which the cell contents 
are colorless differentiating it from the second section, Thiosvmllum 
Wmogradsky. 

Meyer (1912, p 3) included m this section of the genus Sptnllum 
all those species which contain no bactenopurpurm and are motile 

Eu-Spinllum. A subgenus of the genus Spirillum proposed by 
De Toni and Trevisan (1889, p 1009) with the following diagnosis 
“SpiriUi regularitei spirales, iigidi, abbreviata, spins umformibus 
Twenty species aie included, among them Spmllum undula, S tenue 
and S serpens This is a vaiiant of Euspinllum 

Euspirosoma A subgenus of the genus Spirosoma created by Migula 
(1900, p 955) to include those forms in which the cells aie free, that 
is not embedded in gelatin The second subgenus was Myconostoc 

Euvibnomeae. A subtribe of bacteria pioposed by Trevisan (1879, 
p 137) with the following description “Somatia libeia eiamosa^' 
It was mcluded in the tribe Vibnomeae, and contained the following 
genera Mantegazzaea^ Metallacter, Leptotnchia, Beggiatoa Cienothnx, 
yihno, Svmllum, Spirochaeie, and Spiromonas 

Fenobacter This name has been used by Beijerinck (1900, p 200) 
as a generic designation of organisms belonging to the hay bacillus 
group Apparently it has not been used by other authors It may 
possibly be regarded as a synonym of Bacillus although the author 
emphasizes its relationship to Aerobacter It is rejected as invalid 
by Eiwin F Smith (1905, p 174) 

Fembactenum. A geneiic name proposed by Biussoff (1916, p 
547) for a species Fembactenum duplex (the type) The summary 
of the characters which he gives follows 

1 Fembactenum duplex ist em unbewegliches, dunkel oder hellgelb gefarbtes 
Bacterium 

2 Es bat meistens die Form ernes Doppelstabcbens mit abgerundeten Enden, 
erscbeint aber aucb in der Form von Stabchen und kurzen Ketten 

3 Die Langen der Stabchen mit dem Gallerthof schwankt zwischen ca 2\ 
und 5jLi, die Breite ist ca li/x gleich und ungefahr dieselbe bei alien Indmduen 

4 In 1 ungen Torf-Wasser-Kulturen und in alien, selbst in alten Eisenammonci- 
trat- und Eisenpepton-bouillonkulturen besteht jedes Individuum meistens aus 
drei Elementen dem inneren Stabchen, dem es umgebenden Gallerthof und der 
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Eisenaussclieiduiig Tim ihn lierum, die Eisenausscheidung Tra-'n'n auch. fehlea 
Diese Formen farben sich bei der Behandlung mit gelbem Blutlaugensalz und 
Salzsaure intensive blau 

5 In alteren Torf-Wasser-Kulturen kommen Individuen vor, bei denen die 
Eisenausscheidung um den Gallerthof herum immer fehlt, dagegen ist dieser von 
einer dunklen Hulle umgeben, welche fur die Losung des gelben Blutlaugensalzes 
undurchlassig ist Deswegen lassen sich diese Individuen mit der Eisenreaktion 
nicht blau farben 

6 Die dunkle Hulle hat meistens eine ovale Form, zeigt aber manchmal auch 
unregelmassig zerhackte Konturen Es kommen auch Falle vor, wo sie teilweise 
fehlt, und dann farben sich solche Baktenen leicht blau 

7 Die unter 4, 5, und 6 angefuhrten Formen kommen in alteren Torf-Wasser- 
Kulturen nebeneinander vor 

8 Die Kolonien bilden eine Haut an der Oberflache des Wassers oder der 
kunstlichen Nahrlosungen 

9 Die Haut an der Oberfache des Wassers ist schwaeh regenbogenfarbig oder 
metallisch glanzend und makroskopisch deutlich sichtbar, wogegen 

10 Die Haut auf Eisenammoneitrat- und Eisenpeptonbouillonlcsungen immer 
makroskopisch unsichtbar bleibt und nur durth das tJbertragen auf den Objekt- 
trager bemerkbar gemacht werden konnte 

11 Mikroskopisch erscheint die Haut immer mehr oder weniger deuthch 
gelb gefarbt 

Fixococcus. A name proposed by Meyer (1912, p 5) for the first 
section of the genus Micrococcus His description is ‘^Die Formen, 
bei denen keine Geisseln nachgewiesen wurden ” The other sections 
aie Planococcus (motile) and Rhodococcus (with sulphur granules) 

Fixosarcma. A name pioposed by Meyer (1912, p 5) for the second 
section of the genus Saicina with the description, “Die Spezies bei 
denen Geisseln nicht nachgewiesen wurden ” 

Fixostreptococcus A name applied to Meyei (1912, p 4j to the 
second section of the genus Stieptococcus This includes “Alle Spezies 
fui welche Geisseln mcht bekannt wurden ” 

Flavobactenum. A name used by Bergey et al (1923, p 97) for the 
second genus of the tribe Ch oiyiobactereae with the description 

Rods of medium size, occurring in water and soil, forming a 3 ellow to orange 
pigment on culture media Characterized by feeble powers of attacking carbo- 
hydrates, occasionally forming acid from hexoses but no gas Motile or non- 
motile Generally Gram-negative 

The type species is Flavobactenum aquahhs (Franklandj 

Fle mingillt is. A name given by Heller (1922, p 15) to the sixth 
genus of the subfamily Clostndioideae The definition follows 

Clostr%d%oideae that do not liquefy gelatin They produce httle gas or acid in 
meat medium They do not grow very abundantly in milk or change it The> 
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do not show any marked tendency to split sugars Slender Gram-negative rods 
with oval terminal spores Colonies in deep agar lenticular, may show an areola 
of fine radiations Frequently found in moulds, not pathogenic for gumea- 
pigs 

Type species F cocklearius (Bacillus cochlearius Douglas, Fleming and Cole- 
brooi) as described by the Committee The type is highly motile and it split 
none of the carbohydrates in which it was grown It was described as bacillus 
III type C by McIntosh 

Flexnerella. The fiist subgenus of the genus Shigella named by 
Castellam and Chalmers (1919, p 937) It dififeis fiom the second 
subgenus (Shigella) in that manmtol is feimented It is subdivided 
into two gioups, the Flexnei group and the Pseudodysenteiy group 
Later (1920, p 606) two species aie hsted The type is Shigella 
flexnetr Castellam and Chalmeis 

Fluormonas. A generic name proposed by Orla-Jensen (1921, p 
271) to include his eailier descnbed Denitromonas and Liguidomonas 
He says 

As the property of liquefying gelatin also cannot be adopted as a generic 
character but only as a species character, I think it would be best to group 
together my earlier genera Demtiomonas and Liquidomonas in a single genus, 
which can be conveniently termed Fluormonas, as the bacteria of this group are 
ordinarily fluorescent I cannot agree to call this genus Pseudomonas merely out 
of regard for so-called priority, as each and all of the bacteria which belong to the 
order under consideration are really Pseudomonades as well 

No species is named 

Fusiformmae. A subtiibe named by Buchanan (1918, p 44) to 
mclude the smgle genus Fiisiformis 

Fusifonms A generic name pioposed by Hoelling (1910, p 240) to 
mclude the fusiform bacteiia He concludes that those orgamsms us- 
ually mcluded m the name Bacillus fusiformis should not be placed in 
the genus Bacillus He mentions as species Fusiformis dentium, F 
munSj F termitidis He describes the morphology of the last named 
species m detail He states that the protoplasm of the young organ- 
isms IS relatively homogeneous, sometimes staimng moie intensely 
toward the pointed ends The larger cells sometimes show an alveolar 
plasma structure The nuclei are in general stained dark The nuclei 
in some are oval and show a defimte structure, others show, especially 
in mononucleate cells, as a broad band Evidently the Baallus /im- 
formis IS Fusiformis termitidis The name is accepted by Dobell 
(1911, p 486) 
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Vuillemm (1913) suggested the revival of Trevisan's name Mante- 
gazzaea for this group as one of the ^‘foimogenera conservanda^^ with 
the fusifoim bacillus of the medical writers as the type The name 
as used by Tievisan, however^ was used piincipally for certain of the 
sulfur bacteria and not foi forms related to this type 

Winslow et al (Committee Soc Am Bact , 1917, p 655, 1920, p 
199) and Bergey et al (1923, p 388) recogmze this genus with the 
following description 

Obligate parasites Cells usually elongate and fusiform, staining somewhat 
irregularly Filaments sometimes formed, non-branching Non-motile No 
spores Growth in laboratory media feeble 

The Type species (^) is Fus^/orm^s termihdis Hoelling 

Buchanan (1918, p 43) used the following description 

Obligate parasites Cells usually elongate and fusiform Gram-negative^ 
Anaerobic Non-motile No spores In some respects approaching the spiro- 
chetes in morphology 

The type species is Fustformis ierimMis Hoelling (possibly F dentium) 

Castellani and Chalmeis (1919, p 959) have suggested the name 
Bader oides q v foi this gioup 

Apparently Fusifo^mis constitutes a valid generic designation with 
FiLsiformis termitidis'^ Hoelling as the type 

Gaffkya A genus of bacteria proposed by Tre^nsan (1885, p 105) 
based upon Miaococcus tetiagenus Gaffky as a type The desciiption 
of the genus is ^^Colonie di 4 cocchi globosi, awiluppati da una cap- 
sula mucosa, lalina, globulosa, da ultimo hberi Specie unica ” The 
diagnosis given by De Tom and Tievisan (1889, p 1042) follows 

Coociglobosi vel divisionis tempore o\oidei, in muco matricali nidulantes, 
quaterni, cystidibus specialibus parvulis, gelatinosis, tenuiculis, demum dila- 
bentibus, solitariis, nunquam in acervos consociatis, obducti Cystides univer- 
sales nullae Coccocorum divisio in duas directiones Sporae ignotae 

Four species are included The type species may be taken as Gaj- 
fkya tetragena (Gaffky) Trevisan Should this organism prove to be 
entitled to generic lecogmtion, the genus Gaffkya would be vahd 
The name does not appear to have been used by othei authors It is 
rejected by Erwin F, Smith (1905, p 174), 

Gaffkyeae, The second subtnbe of the tube Ascococceae pioposed 
by Trevisan according to De Toni and Tievisan (1889, p 1042) with 
the following diagnosis ^ 'Cocci cystidibus speciahbus obducti, Cystides 
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Tiniversales nullae” Two genera aie included Chlamydatomus Tre- 
visan and Gaffloya Trevisan 

Gaillonella. A genus of algae named by Bory de St Vincent (1823, 
p 393) Enlows states 

Gaillonella Bory de St Vincent, 1823 Diet classique d’Hist Nat , v 4, 
1823, p 393 See also idem, v 7, 1825, p 101 Simple cylindrical filaments, 
articulated, each section including two capsulary corpuscles, spheroidal, trans- 
parent, even when filled with feiruginous coloring matter, and divided into two 
equal parts by a “dissepiment’’ which appears as a line “Nous n’hcsitons pas 
k regarder les Gaillonelles comme de simples v6getau\ “ 

Type species (original designation) — Conferva moniliformis Muller Places 
C nummuloides here also 

No species were described in 1823 

In 1824 Agardh created the genus Melosetra with 5 species The 
foUowmg year (1825) Bory included two of these species in his genus 
Gaillonella Ehrenbeig (1833, p 294) gives the following synonymy 
and desciiption 

Gaillonella Bory de St Vincent 1823, Meloseira Agardh 1824, Gallionelle 
Familie der Stabthierchen, Bacillaria Character generis Polygasiricum, anen- 
ierwn, Gymnicum, Pseudopodium^, loricatum Lorica suhglohosa aut ohlonga 
hivalms divisions, spontanea intra vaginam deciduam peragenda catenformis, 
filiformis 

He described Gaillonella lineata Bory In 1835 Ehrenberg included 
m the genus an orgamsm which he teimed ^^Gaillonella fenuginea,^' 
and which he believed might be the same as the Hygrocrocis ochracea 
of the botamsts In the following yeai (1830, p 217) Ehienbeig dis- 
cussed this orgamsm at greater length including it with seveial of the 
species of diatoms of the same genus He terms it the “Eisenocker- 
thierchen,” and notes finding its ''shell” in many places as a fossil 
His figure shows his conception oi the orgamsm to bo a veiy minute 
diatom in chains 

In his later monumental pubhcation on the infusoiia (1838, p 166) 
the name was changed to the form Gaillonella, a form which has been 
commonly accepted The generic diagnosis is given as follows 

Gaillonella Gaillonelle Character Animal e familia Bacillariorum, liberum 
lorica simphci, bivalvi (silicea), cylindricium globosum aut discifoime, spon- 
tanea imperfecta divisione cateniforme 

Seven hvmg and three fossil species are described Three of these 
had been previously hsted as species of the genus Meloseira by Agardh 
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Included is the species (p 169) Gallionella femiginea, ‘^rostfp'' 
Dosenkette’’ with the following descnption corpuscuhs i 
mus, utrmque convexis, ovatis, ferrugineis, fihs articulatis sae 
glumatis, subramosis ” with the following synonomy Conferva ou 
cea Roth*^ Catal bot , I, p 165, Tab 5, Fig 2, 1797, Schumachex 
Enumeiatio plant Zeelandiae, 1803, II, p 105, DiUwynne? Synops 
of brit Conferv, 1809, pi 62 Lyngbya ochracea Leiblein Floia, 
bot Zeit , 1827, p. 260, 280. Oscillatona ochracea Lyngbye Tent 

Hydrophyt dan , T 26, C ? Agardh ? Syst Alg , 

1824, p 69, incerta epecfies Oaillonella ferruginea Ehi Taf x dieses 
Werk, 1835 

Gallionella ferruginea Bencht der Berl Akad d Wissensch., 1836, 
27, Jan, p. 52, 84. 

Why Ehienberg abandoned the earher specific ochracea is not 
evident 

RaKs in 1843 (p 351) described the same organism in the diatom 
genus Melosira as follows ‘‘Meloaira ochracea Frustules very slender, 
convex at each end, ovate, not stnated, ferrugineous, filaments often 
connected together in a subramose manner He gives as synonyms the 
following Gallionella ferruginea Ehienbeig, Confer oa ochracea Dill, t 
62 and Osallatona ochracea Grevil He fmther states 

Filaments are so slender and joints so obscure that I have been unable to deter- 
mine the form of the frustules, and therefore have taken the specific characters 
from Ehrenberg Ha\ing received fiom Mr Dillv jer a specimen of his Conferva 
ochracea^ vhich I am able confident!} to refer to this species, I ha\e restored 
the original specific name 

Kutzing (1849, p 28) included this oiganism m his genus Gloeotila 
The descnption gi\en is as follows 

Gloeohla Kutzing, Tiichomaia era^nosa vmdia mucosa, ex celluhs monogommi- 
CIS composita {PaludosaCj inundaiae) Gl Jen uginea Kg Phjc Germ p 191 
G ochyaceaj tr%chomatibus bievissitms momhjonnibvs, arheuhs ovato-glubosis 
Diam 1-2000'^' Gallionella fen uginea Ehienb Infus , T 10, f 7 Melosira 
minutula Brebiss Falais p 42, pi 5 In fontibus martialibus (v v ) Cf Kg 
Bacillac, p 56 Gallionella fen uginea 

Griffith (1853, p 28) pointed out that this organism {Gallionella 
ferruginea Ehrenb ) is not a diatom, and that it cannot be letained m 
Kutzmg’s genus Gloeotila He states that the oigamsm consists of 
two mtertwmed filaments, and proposed the name Didymohelix 

Accordmg to Mohsch, Mettenheimer (1856, p 139) inclmed to the 
view that Gallionella and Leptothrix are identical 
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According to Lohnis (1913, p 704) this organism was placed m the 
genus Gheosphera by Rabenhorst, with the name G ferruginea De 
Toni and Trevisan (1889, p 1007) give as authoiity Rabenhorst, Alg 
Mitteleur, n 387 Kutzing (1865, p 53) used Gallionella as the second 
subgenus of Melosira Later (p 56) he says '‘Ganz ausgeschlossen 
muss werden Galhonella ferruginea Ehr welch gar keine Diatomee, 
sondern eine Confeiva ist Kiichner (1878, p 250) placed this or- 
ganism m the genus Spirulma with the name Sp ferruginea Hansgirg 
(1888, p 264) uses the designation (Ehr ) Hansg 

De Tom and Trevisan (1889, p 1007) included the species in the genus 
Spirillum because of its cuived form De Tom (1891, p 1331) used 
Gallionella Boiy as a valid geneiic name of a diatom genus Hansgirg 
(1873, p 184) used the designation Leptothnx ochracea to include this 
organism not recognizing any distinction between Leptothnx and 
Galhonella Migula (1897, p 321) discussed this orgamsm 

In his '^System’ ^ Migula named the orgamsm Chlamydothnx ferru- 
ginea (1900, p 1031) In this genus was mcluded the Leptothnx 
ochracea also 

EUis (1907, p 516) returns to the designation ^‘Galhonella ferruginea 
He states. 

The structure is like that of a hairpin, spirally wound round itself The 
spiral winding produced a number of loops, the number of which may be few or 
many The thickness of the threads vanes usually from J to fa The winding 
may be loose or tight The structure of the cell is perfectly homogeneous 
Migula states that an extremely delicate membrane is present, but I have not been 
able to confirm this observation Multiplication takes place freely by the cutting 
off of small portions, which then elongate to form a new individual Conidia 
formation is also quite common, though not universal as in Leptothnx ochracea 
The process of formation of conidia is identical with the same in this organism, 
as IS also the size and shape of conidia The deposit of iron is the same as in other 
iron bacteria In no stage of its life history was any motility observable 

Orla-Jensen (1909, p 331) says 

Die Schraubenform des Leptothnx sind Galhonella und Spirophyllum Jedoch 
kann den mehr oder weniger zufalligen Biegungen und Flechten der Gallionella- 
Faden nicht dieselbe systematische Bedeutung wie den regelmaszigen Windun- 
gen der starren Spinllen zugeschrieben werden, und wir tun daher besser, Gal- 
honella nur als erne Leptotknx-Art aufzufassen 

The name Galhonella ferruginea Ehrenberg was also accepted by 
Molisch (1910, p 22) who studied the orgamsm at length and has given 
us the best description He states 
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Faden geschlangelt, emfacli, oder je zwei schraubenfdnnig dicht um einander 
gewunden und daher einen Zopf biidend Hierdurch gewinnt der Faden oft 
ein kettenartiges Ausseben Faden mder Jugend farblos, spater infolge von 
Eisenhydrateinlagerung gelbraunlicb bis rostrot Gewobnbcli sin die Doppel- 
faden eng verschlmgen, stellenveise losen sie sich aber deutlicb m die Emzelfaden 
auf, ahnlicb wie man dies bei Spiruhna beobacbten kann 1st der scbraubig ge- 
wundene Faden breiter der vereinigen sich zwei solchen Faden zu einem Zopf, so 
enstreht ein kettenartiger Faden, dessen einzelne Glieder fruher falslich fur 
Sporen gebalten worden sind Die Emzelfaden zeigen keine Gliederung m Zel- 
len, selbst nicht nach Behandlung mit Farbstoffen und verdunnten Sauren und 
zeigen auch keine nachveisbare Sckeide Durcb bocbgradige Inkrustation mit 
Eisenoxyd konnen die Faden und ihr Verlauf ganz verdeckt werden Breite der 
Faden bezw Zopfe l-6/i Lange bis 270u und daruber In einsenhaltigen Was- 
sern haufig und weit verbreitet Lasst sich vorlaufig nicht kultiveren 

He states further that Migula first figured the organism accurately, 
but that he cannot agree with this author m its mclusion m the genus 
Chlamydothnx for no sheath is present Fuithermore there is not the 
shghtest trace of the jointing of the filaments mto cells He also con- 
cludes that the Sptrophyllum ferrugineum of Ellis (1897, p 21) is prob- 
ably not specifically distinct, for he has found mtermediate forms He 
suggests therefoie the name Gallwnella ferruginea var lata He is also 
inchned to regard the Nodofoliumfeijugineum of Ellis (1910, p 32) as a 
broad form of Galhonella Jerrugmea He concludes fuither, that Lep- 
tothnx {Chlamydothnx) and Gallwnella are distinct His pure cultures 
of Leptothnx never ga\e iise to Galhonella foims Therefore Schwers 
(1908, p 53) was in eiior in his statement “Tout nous port done a 
croire avec Hansgirg, qu’il s^agit d’une seule et meme esp^ce 

Gaillonella (oi Gallwnella) since the time of Ehrenberg has been 
recogmzed as a valid genus of diatoms or a subgenus of Melostra by 
many writeis on algolog}^ 

Theie does not seem to have been sujBBlcient reason for Ehrenberg s 
change of spelhng Gaillonella to Galhonella The recognition of the 
fact that the Galhonella Jerrugmea of Ehrenberg was not a diatom, 
and the creation of the genus Didymohehx by Giiffiths would appear to 
be vahd The oiigmal specific designation was ochracea, which was 
changed to ferruginea by Ehrenberg It would seem that this organism 
should therefoie be teimed Didymohehx ochracea, and that Gallwnella 
should not be used as a bacteiial genus 

Galactobactenum. A casual name given by GuiUebeau (1890, p 
43) to an orgamsm associated with inflamed udder m a cow No 
description is given 
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Galactococcus. A generic name proposed by Gmllebeau (1890, 
p 32) for three species They are described by Enlows (1920, p 44) 
as follows 

G lerstcolar n sp Cocci of about l/z diameter Nonmotile Gram positive 
Long chains in milk, which is rapidly acidified Aerobe, Belongs to the ^‘haufigeren 
Mastitispilzen ” G fulms n sp Cocci of not more than Iju diameter Nonmotile 
Gram positive Ochre-yellow on potato G cdbusn sp Cocci about l/i diameter 
Nonmotile, Gram-positive White colonies on milk gelatin, which is not at all 
or only slightly liquefied Dirty white growth on potato All of these species 
found in milk from an inflamed udder 

Apparently the oigamsms described belong to the genus Siaphy- 
lococcuSj of which Galactococcus may be regarded as a synonym The 
type species probably should be designated as Galactococcus versicolor, 
the first species described 

Gallionella. A spellmg of Gaillonella mtroduced by Ehrenberg 
(1838, p 166) and commonly used by subsequent writers For dis- 
cussion, see Gaillonella 

Glaeogenes. A tribe of Schizophytes named by Cohn (1875). 
The tnbe mcluded many forms now classed among the bacteria as 
well as forms now mcluded with the blue green algae The tribe is 
characteiized by havmg its cells free or united into glairy famihes by 
an mtercellular substance 

Gleobacter A casual name used by Fischer (1895, p 135) accord- 
mg to Enlows (1920, p 44) to include capsulated rod-shaped bacteria 
Klebsiella Trevisan is stated to be a synonym 

Ghabactena A name proposed by Billroth (1874, p 5) to designate 
a growth form of his Coccobacteria septica m which the organisms ap- 
pear as rods embedded in a mass of gelatin It is not a generic name. 

Ghacoccos. A name proposed by Billroth (1874, p 5) to designate 
a growth form of his Coccobacteria septica m which the cells appeared 
as cocci united by gelatm mto irregular colonies He proposed this 
name to replace an earher designation Zoogloea Cohn With the 
spellmg Gliacoccus it was rejected by E F Smith (1905) 

Gliacoccus. See discussion of Ghacoccos Maggi (1886, p 82) 
gives Gliacoccus aceti as a variety of his Micrococcus aceti 

Glia-Kokkus. A variant spellmg of Gliacoccus used by Klebs 
(1887, p 310) 

Ghschrobactenum. An aberrant spelling of Gliscrobacterium (gv) 

Ghscrobactentun A casual designation mtroduced by Malerba 
and Sanna-Salaris (1888, p 196) for an organism foimd by them to 
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produce a high degree of viscosity m urme. The same orgamsm was 
studied by Rothmann (1904, p 491) under the name Ghschrobac'- 
ienum. This term has not been used as a generic name It is rejected 
by Erwin F. Smith (1895, p 174) 

Gloeosphaeria. Rabenlaorst (alg Mitteleur No 387) djstnbuted 
an organism as Gloeosphaena ferruginea (1854, p 43) The name has 
never been recognized by other writers The organism is one of the 
iron bacteria, variously termed Chlamydothnr ferruginea, Galhonella 
ferruginea or Didymohelix ferruginea The name may probably be 
regarded as nonvalid as a bacterial generic designation 

Gloeotila A name used by Kutzmg (1843, p 245) for a genus of 
algae with the foUowmg description 

Trichomata parenchymatica vindia, simphcia, monogommica, libera Cellu- 
lae gelineae delicatissimae, mucosae Gonidia oblongo-angulata, vel rotundata, 
hinc flaccida, illmc, turgida (nunquam longitudmahter dmsa) 

Six species are recogmzed Later this author (1849, p 363) included 
one species Gloeotila ferruginea which is generally regarded as a 
synonym of Galhonella fen uginea or Didymohelix ferruginea, one of 
the bacteria The description given is ^‘G ochracea, tnchomatihus 
hreviBsimis monihfoimibus, articulis ovato-globosis Diam 1^1200 — 
Galhonella feiruginea Ehrenb ” In addition nine other algal species 
are described This name is also used by Peity (1852, p 215) Gloeo- 
tila IS a valid genus of algae and should not be used foi bacteria 

Glucobacter, See Glycobactei 

Glycobacter A generic name proposed by WoUmann (1912, p G13) 
for a group of amylolytic intestinal bacteria Two species were de- 
scribed of which the first, Glycobacter pr oteolyticus may be legaided 
as the type This oiganism was isolated from the ileum of a monkey 
It IS a rod, usually straight, rarely slightly bent, about l/i m diameter 
and 2 to 6 or even lO/i in length Cells usually isolated, raiely in 
pairs, nevei in chains The cells stam leadily, but take the Gram 
stam pooily They do not give the granulose reaction Spoies are 
readily produced, on agar within twenty-four hours The spore is 
subtermmal or medium, the cell somewhat mflated The spores are 
resistant even to boihng temperatures The bacilh are very motile 

On sloped agar the cultures are quite transparent and delicate, where 
colonies are isolated they leach 1 mm m diameter In sugai gelatm 
shake cultures, small irregular colonies appear in twenty-foui hours, 
and gas is formed Gas is formed m glucose broth in the first twenty- 
four hours Milk is feebly coagulated after foity-eight hours w^hey 
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IS clear, the casein is slowly digested, the reaction remains acid In 
gelatm the colonies are round, liquefied Egg white is not attacked 
appreciably On potatoes a gianular layei in twenty-four hours 
Starch is rapidly liquefied in the presence of a suitable source of nitro- 
gen It attacks albumms, but does not seem to break them down 
completely Amylase may be readily demonstrated m filtrate from 
potato broth culture With glucose, levulose, maltose, saccharose 
and lactose it gives an acidity corresponding to 1 2 to 1 47 grams of 
H 2 SO 4 per hter, in lactose about 0 49 gram Small amount of alcohol 
produced 

The second species Glycobacter peptolyticus resembles the first m 
digestion of starch, but does not cause proteolysis 
The genus Glycobacter evidently includes the amylolytic aerobic 
spore producmg organisms usually assigned to the genus Bacillus 
Gomum. A genus of algae named by Muller (1773) Ehrenberg 
assigned to it the species, Gomum hyalinum, one of the bacteiia This 
organism was lemoved from this genus by Schroter (1886, p 151) 
who gave to it the name Lampropedia hyahna Accordmg to Robin 
(1847, p 110), Busk (1843) regarded Sarcina ventncuh as a species 
of Gomum The genus Gomum is a v'alid genus of algae, but not of 
bacteria 

Gonococcus. A name first used as a casual designation foi the 
organism which is the specific cause of the disease gonorihea The 
name is usually ascnbed to Neisser (1879, p 497) 

Apparently its use as a generic name has been without formal desig- 
nation as such Migula (1896, p 16) gives Gonococcus gonorrhoeae 
Neissei as a synonym of his Micrococcus gonorrhoeae However, 
exammation of the work of Neisser fails to show this designation, it 
cannot be validated bv quotation m synonymy (See Botanical 
Code ) 

Lmdau (1898, p 100) named the species Gonococcus neisseri 
This organism was earher named Neisseria g y by Trevisan Gono- 
coccus as a generic designation is a synonym, and must be ascribed to 
Lmdau (?). 

Graciloideae A name given by Castellani and Chalmers (1919, p 
932) to the third tribe of the family Bacillaceae The description 
(p 958) IS 

Bacillaceae growing ver> slowly and scantily on ordinary and blood media, 
without endospores or capsules, neither fluorescent nor chromogenic 
Type Genus Graciloides Castellani 
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Graciloides. The name given by Castellam and Chalmers (1919, 
p 933) to the smgle genus of the tnbe Gracilotdeaej with characters 
of the tribe, q v , and the type species Graciloides albofaciens (Cas- 
tellani) Castellani and Chalmers 

GranulobaciUus A genus named by Schattenfroh and Grassberger 
(1899, p 202) for two species of anaerobic bactena Enlows (1920, 
p 45) states that it differs from Granulobactei Beijermck m that it 
mcludes both motile and non-motile organisms The species named 
are GranulobaciUus saccharobutyricus immobihs liquefaciens and G, 
saccharobutyncus mohilis nonhquefaciens The names are polynomi- 
nals, hence mvalid This mvahdates the generic name as well 

Grantilobacter. A genus of bacteria created by Beijermck (1893, 
p 7) He named at this tune four species His generic description 
follows 

Obligat- Oder temporar anaerobe Galirungsbacterien (Fur die Erklaning des 
Ausdruckes * ^temporar anaerobie'^ verweise ich auf Par 12) — welche bei voll- 
standinger Anaerobiose sich theilweise oder ganz mit granulose anfullen und dann 
Clostndiumform annehmen Bei Gegenwart von Sauerstoffspuren entstehen 
schnell bewegliche Stabchen, quelche nut Jod gelb werden Sporen entstehen 
m den Clostridien, und konnen einige Secunden oder Minuten auf 95®C bis 100®C 
in den Nahrfiussigkeiten erhitzt werden, wodurch die Entfernung von verun- 
reinigten Bactenen moglich ist Unter den Gahrungsproduction finden sich 
immer Kohlensaure und gewohnlich auch Wasserstoff, wahrend Methan \oll- 
standig fehlt 

The first species described (which may be consideied the type) is 
Granulobacter butyhcum This is said possibly to be identical with 
Grubei’s Bacillus amylobacter I Other species desciibed aie G sac-- 
charobutyncmij G ladobutyncum and G Polymyia 

Later (1896, p 1) the geneiic diagnosis is as follow^s 

Granulohactei Bacterie de fermentation, anaerobies temporaires ou oblig- 
atones, qui si Tanaerobiose est complete se remplissert soit en partie q') t en 
totalite de granulose et prennent alons la form de clostridiums S’ll \ a des 
traces d'oxjgene en presence il se forme des batonnets a motilite tree vue, quise 
colorent en jaune par Tiode Des spores se forment dans les clostiidium^ et 
peuvent resister pend aut quelques secondes ou quelques minutes, dans les li- 
quides de culture, a une temp de QS-IOO^C On trouve toujours parmi les piodui 
des fermentation de Facide carbonique et dhrdinaire aussi de Ph^drogen tan- 
disque le methan fait completement defaut 

The species first named is G butyhcum The foUowmg description 
given by Stockhausen (1907, p 42) characterizes the genus well 
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Ztit Gattung Granukbakter stellt Beijennck alle jene obligat oder temporar 
anaerobiotischen Gamngsbakterien zusammen, 'welche bei vollstandige Aiiae- 
robiose sieh teil weise oder ganz mit Granulose anfullen, den Clostridium form 
annehmen Bei Gegenwart von Sauerstoffspuren entsteben schnell bewegliche 
Stabchen Die in den Clostridien enthaltenen Sporen halten eimge Minuten 
95-100° aus TJnter den Garungsproduktion finden sich immer Kohlensaure, 
meist aucb Wasserstoff Zu dieser Gattung gehoren die Baktenen der Butyl- 
alkolgarung (Chan Jyutyhcum) der Buttersauregarung und die Baktenen der 
Flacbsrotte, Gran peciinovorum und Gran urocephalwn 

This name has been used for the most part only by Beijermck and 
his pupils. Lmdner (1909, p 515) defines the genus as follows “Ob- 
hgat oder temporar anaerobe Garungsbakterien, welche bei vollstandi- 
ger Anaerobiose sich teilweise oder ganz mit Granulose anfuUen und 
dann Clostridium form annehmen ” 

Gramdobacter may probably be regarded as a synonym of Chstndium 
It IS rejected by Erwm F Smith (1905, p 174) 

Granulobakter. A variant of Granuldbacter, used by certam German 
authors as Grassberger and Schattenfroh (1899, p 702), Stockhausen 
(1907, p 42) 

Gnppestreptokokkus A casual designation proposed by Seligmann 
(1912, p 81) for a streptococcus associated with an epidemic of “Grippe” 
among mfants 

Gummibacillus. Accordmg to Migula (1900, p 577) this is a casual 
designation used by Loeffler foi the orgamsm Bacillus liodermos 
Flugge It is rejected by Erwm F Smith (1905, p 174) 

Gymnobactena. A group name for the “naked” bakteria as dis- 
tmguished from the Trichobactena used by Messea (1891) according 
to Kruse 

% 

Gyrococcus. A generic name proposed by Glaser and Chapman 
(1912, p 223) for the species (type) Gyrococcus fiaccidtfex Enlows 
(1920, p 46) summarizes the desciiption 

Cells in free state spherical, becoming slightly oblong just before division 
Division in 1 direction only After division each half may be spherical or 
may come to an abrupt tip, assuming a more or less heart-shaped appearance 
Frequently the two halves are unequal, one-half may be spherical while the other 
may be more or less heart-shaped, or slightly oblong If cells remain connected 
after fission, chains of 3 or 4 are formed Diameter of cells 0 51 to 0 85At No 
endospores Capsule distinct Motile— progressing in a gyrating manner, but 
no flagella were stained Gram negative Very closely resembles the Pneu- 
mococcus, e'^cept that it is Gram negative, and motile Cause of wilt disease or 
''flachene” of the gypsy moth 
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Haematococcus. This generic designation of the ^^red snow” alga 
was first given by Agardh (1828, p 45) to the species Haematococcus 
mvahs Since that time this name has been frequently used for an 
algal genus It is generally now regarded as a synonym of Sphaerella, 
accordmg to Hazen (1896, p 238) and West (1904, p 189) 'Wille 
(1903) regards the generic name as vahd and as replacing Sphaerella. 

In a different sense the same generic name has been used a few 
tunes m bacteriology, V Babes (1889, p 81) m descnbmg the causal 
organism of bovme hemoglobmuria used the phrase (p 103) ^'fm die 
Krankheit Charakterischen Hamatokokken” and later fp 106) ^^Neben 
dem Haematococcus finden sich,” etc 
The same organism was earher discussed by Babes (1888, p 692) 
and accordmg to several authors (Dofiein, 1911, p 815, Eisenberg, 
1891, p 271) the name Haematococcus was here first used A careful 
examination of the article fails to show that the term is here used. 
Babes regarded the organism as a bacterial form 
The name Haematococcus is mvalid m bacteriology because of 
the prior existence of the algal genus of the same name Further- 
more no species name seems to have been used, the term as em- 
ployed by^ Babes was apparently only as a casual designation The 
fiist use of the term is a stiict generic sense seems to have been 
by Eisenbeig (1891, p 271) with the spellmg HamatololkuSj and the 
species H hovis This organism is now^ lecognized as a protozoan 
The generic name Haematococcus is not valid as a protozoan genus 
because of previous use 

Hamatokokkus A variant of Haematococcus q v used by Eiscn- 
berg (1891, p 271) 

Haemophileae The name given by Castellani and Chalmers 
(1919, p 932) to the second tube of the family Bacillaceae Growth 
m laboratory media is poor, the organism is Gram-negative, grows best 
on blood media The smgle genus is Haemophilus 
Haemophilus A generic name (vaiiant of Hemophilus qv) used 
by Castellani and Chalmers (1919, p 933) as the smgle genus of their 
tribe Haemophileae The type species is designated as Haemophilus 
influenzae (Pfeiffer) Castellani and Chalmers 
Hahbactenum. A generic name proposed by B Fischer (1894, p 
19) to mclude certam organisms hvmg m salt water, mcludmg Hah- 
bacterium pelluctdum (p 19), H.roseum (p 19), H liquejaciens (p 21), 
H. polymorphum (p 25), H aurantiacum (p 26), H rubrofuscum 
(p 28), H purpuTium (p 30) The description of H, pellucidium 
(p 22) which may be regarded as the type follows 
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lOeine bis mittelgrosse Kurzstabchen, fast wie Kokken, einzeln oder zu 2 oder 
in knrzeren Ketten zu 4, 6 selten melir veremigt Manchmal die Kurzstabchen 
in ahnlicber Weise angeordnet wie bei Sprossverbanden der Bierhefe, alsdann 
gewobulicb. m Zoogloeamasse eingebettet Neben den Kurzstabchen oft auch 
etwas langere, spindelformige Stabchen nut hier und da soeben angedeuteter 
kommaartiger Krummung, zuweilen aber auch typische Komma — ^und S-Formen, 
ferner kurze, ungegliederte, gerade oder gebogene Fadenstucke, theils wie um die 
Langsachse gehreht und von ungleicher Dicke, theils deutlich schraubenformig, 
theils unregelmassig gewunden Oft erhebliche TJnterschiede in der Grosse 
Manchmal lebhafte Eigenbewegung Leicht faibbar Kolonien in Gelatine- 
plattenrunde, graue, durchscheinende Tropfchen, die tiefgelegenen mit gelblichem 
Stich, mcht verdussigend Bei schwacher Vergrosserung rund oder citronen- 
fomug, schmutziggelb, gleichmassig oder femkornig, oft koncentrische, manchmal 
wie nut kleinen Luftblaschen besetzt, manchmal von gelappter oderhockeriger 
bezw rosettenartiger Form In Stichkulturen ausgesprochcnes Oberflachen- 
wachsthumj anfangs durchscheinende, spater mehr, trube, trockene und biaun- 
liche, oder auch grauweisse, runzlige, blattartige Auflagerung Auf Stiichkul- 
turen feuchter, grauer, durchschemender, weiterhin oft runzligfaltiger Belag 
Fur Mause nieht pathogen Im Oceanwasser weit verbreitet Wegen der durch- 
scheinenden Beschaffenheit der jungeren Kulturen weiterhin als Hahhactenum 
pelhicidum bezeichnet 

This has generally been regaided as a physiological genus, and has 
not been lecogmzed as vahd by subsequent authors It is rejected 
by Eiwm F Smith (1905) 

Haplobactenacei An ordmal name proposed by Fischer (1895, p 
138) coordmate with Tnchobactenacei It includes all those bacteria 
whose cells are not united mto true filaments He says 

Das unterschiedende Merkmal hegt in dem Bau des Vegetationskorpers, der 
bei den Tnchobakterien immer ein unverzweigter auf emzelnen aufgebauter 
Faden ist, wahrend die Haplobaktenen einen einzelligen Vegetationskorper 
besitzen, der kugelig, stabartig oder schraubig ist 

With the spellmg Haplohactetinae (qv) this name is used m Coppen 
Jones (1897, p 32) translation 

Haplobactermae. An ordmal name first used with the spellmg 
Haplobactenacei by Fischer (1895, p 138) Coppen Jones (1897, p 
32) m the translation of Fischer’s Vorlesungen used the form Haplo- 
bactennae It was latei used by Benecke (1912, p 1888) for a group 
coordmate with Desmobactennae to mclude all non-filamentous bacteiia 
Accordmg to the last author it contams six families, Coccaceae, Bacilr 
laceae, Spmllaceae, 'Rhodobactenaceae, Mycobacienaceae and Myxo- 
bactenaceae 
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Haplobaktenen. A casual name used by Fischer (189t^, y 
for his gioup Haplobactmacei qv 

Hehcobactenum. A generic designation used by Miller (188o, ^ 
119) foi a species Hehcobacierium aerogenes The organism is a slende 
motile lod, smgle or m chains, and may develop to long, wavy bent 
filaments, which may lesemble ^^Spirulmen It forms transparent 
white or only weakly yellow colored colomes which are exceedmgly 
variable in form In stab cultures the organism grows throughout 
the length of the stab with a light yellow color and covers the surface 
in twenty-four hours with a thm, scaicely 'visible, bluish, dry layer. 
On stroke culture there develops a thm broad growth, which m trans- 
nutted hght shows a fiocculent or crystalhne appearance Growth 
on agar is not characteristic, giowth on potato is slow, 'with a dry sur- 
face and 3 "eUow bro'wn color Poor growth in the absence of oxygen 
It IS agam described by MiUei (1892, p 370) An Hehcobactenum 
klebm is also described 

Enlows (1920, p 47) states, ^‘jET aeiogenes (Escherich) Miller^’ 

The genus is made a synonjun of Bacillus by De Tom and Trevisan 
(1889, p 952) Appaiently the name has not been given geneiic 
recognition by subsequent authors The desciiption is scaicely ade- 
quate for identification, piobably the genus should be regaided as 
mvalid 

Helicomonaden A casual name used by Klebs (1879, p 101) for 
the oiganism vhich he believed to be the etiologic tactor in svphilis 
Enlov/s summarizes his description (1920, p 47) as follows 

A pleop'orphie organism, consisting it times of short lods, arranged 1 1 more 
or less spiral form, and of granules, motile The granules arise from die rods, 
which toward the end ot a spiial senes become shorter and shorter, finalh ap- 
pearing as small round bodies As to their being micrococci he saj s ‘ ‘Die Moglich- 
keit dass dem so sei, Lsst sich nicht ableugnen, doch wird es in diesem Falle 
nicht an dei Auffindung tveiterer Differenzen fehlen, welche ui s gestatten 
werden, ein kurzestes Stibchen, ein Brachbactron etwa, von einem Coccus zu 
unterscheiden ” He thinks no spores are formed, and that longitudinal division 
occurs The granules (kornchen) also form spiral-like masses The rod form in 
culture forms “Baktenenballen 

Hehcomonas, Enlows (1920, p 47) states 

The name Helicomonas sy'phihhcum for the organism Klebs describes as above 
has been ascribed to Klebs, but in none of his publications have I found it This 
name occurs in many German papers on this subject, and in Lipp Med Diet , 
Philadelphia, 1910, p 411 
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Inasmuch as the description of the species is quite inadequate, 
the genus name has not come mto use Its validity is doubtful It 
is rejected (1905) by Erwin F Smith 

Helikobactenum. Piobably to be regarded as a variant of Helt- 
cobacteiium. It was used by Eschench (1886, p 2) m the combination 
Helikobacienmn zopfii* Enlows (1902, p 47) states 

Characterized by its spiral colonies on gelatin plates As the gelatin liquefies 
zoogloeae of spindle-shape are formed, which anastomose, covering the entire 
surface of the gelatin, and consisting of ^ 'swarming^ ^ bacteria, spirilla, and watch- 
spring-like threads In older gelatin cultures round and elliptical forms in varied 
groupmg are found (diplococci, tetrads, chains, etc) He figures what he describes 
za ''spirochaten” occurring in a milk culture of his HehLohactenum 

i^pecws Thinks Bacterium zopfii Kurth belongs here and suggests the name 
H zopfii for it In one paragraph he writes his genus Helikobactenum (Klehs), 
probably referring to Hehcomonaden Klebs 

Hehkomonas. A variant of Hehcomonas used by German writers 
as Eschench (1886, p 2) 

Helobactena. A name applied by BiUioth (1874, p 27) to the growth 
form of his Coccohactena sephca m which sporulation occurred The 
genus is discussed and rejected by Cohn (1875, p 188) and is rejected 
by Erwm F Smith (1905) The name has nevei been used in a strict 
generic sense 

Hemophilaeae A name given by Winslow et al (Committee Soc. 
Am Bact , 1920, p 212) to a tube with the genus Hemophilus The 
tribal dcrtcixption is ^^Mmute parasitic forms growing only jn piesence 
of hemoglobm, ascitic fluid or other body fluids ’’ 

The name should probably be spelled Hemophileae The lattei 
spellmg IS used by Bergey et al (1923, p 268) 

Hemophileae A corrected spelling of the tribal name Hemo- 
philaeaej suggested by Beigey et al (1923, p 268) Two geneia are 
mcluded The description follows 

Minute parasitic forms growing only in the piesence of hemoglobin, ascitic 
fluid or othei body fluids, or in the presence of certain growth accessory sub- 
stances found in sterile, unheated plant tissue (potato) Mon-motile Gram- 
negative 

Hemophilmae A name given by Buchanan (1918^ p 44) to the 
second tribe of the Bactenaceae with the description ^^Stiict parasites, 
reqmnng hemoglobm or at least serum for their growth m media 
Gram-negative Non-motile Cells may be pleomorphic Usually 
very small No spores’' 
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Two genera are included, Asterococcus and Hmophlus* 

Hemophilus. A name used by Wmslow et aL (1917, p 561) for the 
fourth genus of the family Bactmaceae with the following discnption. 

Minute rod-shaped cells, non-mo tile, without spores, strict parasites, growing 
best (or only) in the presence of hemoglobin, and m general requiring blood serum 
or ascitic fluid Gram-negative 

The type species is Hemophlus influenzae (Pfeiffer) 

Buchanan (1918, p 44) used the same definition The ^'Committee^^ 
(1920, p 212) added to the diagnosis ^^sometimes thread forming and 
pleomorphic/’ 

Castellam and Chalmers (1919, p 933) use the spellmg Haemophilus 
qv 

Bergey et al (1923, p 268) mcludes the genus as the first m the 
tribe Hemophileae with the description 

Minute rod-shaped cells, sometimes thread forming and pleomorphic Non- 
motile Strict parasites growing best (or only) in the presence of hemoglobin 
and in general requiring blood serum, ascitic fluid, or certain growth accessory 
substances Gram-negative 

Hennllus A name given by Heller (1922, p 15) to the fifth genus 
of the Closiridioideae with the followmg descnption 

dost, idiodeae that do not liqueh gelatin The} produce acid and gas in meat 
medium They clot milk readih and attack man\ sugars, producing much acid 
Gram-negative or gram-pobitue slender rods vith terminal ovil spores Their 
colonies in deep agar are large, lenticular and opaque Ver} common in soil, 
often found in v ounds do not invade tissue 

T>pe species H tei iiUb {Bacillus teitiu'i Henry") as described b} Heni} Henry 
belie\es that the conception B teitms applies to a group and not to a species 
His nine strains v hich ma} be taken as a t} pe split the monoses, booses, mannose, 
xylose, starch, dextrin, gl} cogen, salicin, am}gdalin and mannitol 

This t} pe V as described by von Hibler v ith the number IX Fleming (^Bac Y ) 
Rodella (1902) (Bac III), Robertson (1916 a), McIntosh, Adamson (^1919^ a>J 
the Committee and Weinberg and Segum also describe it Choukevitch (1913) 
identifies spherical sporulatmg organisms with Rodella III The original Rodella 
III did not clot milk and should perhaps be associated with Fie ningillm 

Hiblerillus. A name proposed by Heller (1922, p 17) for the nmth 
genus of her tribe Closiridioideae The description is 

dostndioideae that do not liquefy gelatm They do not clot milk Large 
gram-positive rods which form more or less reluctantly long ellipsoid spores, they 
may form orgonts Colonies in deep agar, small and lenticular or with fine radia- 
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tions May be patbogenic for the guinea-pig, producing oedema and gas, or 
paralysis 

T>T)e species E sextus {Bacillus VI of von Hibler), as described by von Hibler 
(r^suni4 by Weinberg and Seguin, pi 212) 

Von Hibler describes another species which he terms VII These organisms 
have much in common and we are probably justified in including them in one 
genus as Hiblenllus sextus and Hihlerillus sephmus The latter resembles an 
organism described by Tizzoni and Cattani, according to von Hibler There are 
probably many organisms in soil which are pathogenic for rabbits and guinea- 
pigs vhen guen certain conditions favorable to invasion, which rarely invade 
under natural conditions or which on account of shy growth habit are missed when 
the} invade in the company of other organisms 

To this genus may be assigned two organisms isolated from the intestine of the 
horse and described by Choukevitch (1911), they possess similar fermentative 
ability the production of acid and no gas in glucose agar A non-pathogenic 
one Streptobanllus anaerobicus-rectus may be termed H rectus, another, H 
meaalosporus, pioduced a fibnno-purulent peritonitis in a guinea-pig 

Hillhousia- A g-eneiic name proposed by West and Griffiths (1909, 
p 398) for a giant sulphur organism The following summary taken 
from their paper satisfactoiily characterizes the genus 

Hillhvusia miiahihs is a sulfur bacterium of giant proportions, and is much the 
largest solitary bacterium which has so far been discovered Its average length 
is about 60/1 and breadth about 36/i 

The organism is a peritrichous bacterium with a large number of short ciha 
It occurs among decaying organic matter in the mud of shallow fresh water pools 

Each individual contains a protoplasmic network in the wide meshes of which 
large globules of sulfur (probably not pure, but in loose combination with proteid 
material), are located The netwoik included numerous small granules, a con- 
siderable proportion of which consist of some nucleo-proteid None of them are 
chromatin granules 

The cell-w^all is firm and has great powers of resistence to reagents It is not 
homogeneous, and 5 per cent carbolic acid demonstrates its lamellose character 

The multiplication of the organism is relatively slow, one division occupying 
upwards of twent}-four hours 

The genus is recognized by Buchanan (1918, p 463) as the third 
m the family Achromatiaceae with the following description 

Cells very large, 42 to 86 by 20 to 33/^, motile by means of peritrichous flagella 
'Cells packed with large globules of oily amorphous sulphur 

The type species is Hillhousia mirahilis West and Griffiths 

It is mcluded by Bergey et al (1923, p 412) as the fourth genus of 
Achromatiaceae Borsa (1920, p 231) concludes that this is a synonym 
of AchromaUum Schewiakoff 
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Homococcaceae. A subfamily of the f amily Coccaceae crea 
Fischer (1897, p. 32) to include those cocci in which the plai 
fission are m a definite sequence The foUowmg genera were mcli 
Sarcina, Planosarana, Pediococcus and Streptococcus 

The same name was also used by Fischer m 1903, p 59. 

It should be noted that the name is not denved from one of the 
constituent genera 

Hyalococcus. A generic name proposed by Schroeter (1886, p 
152) with the followmg genenc description. 

Zellen kugelig oder elliptisoh, einzeln oder zu 2, seltener in fleihen zu 4 und 6 in 
einf aehe, weit abstehende, scharf umgrenzte Kapseln eingeschlossen Two species 
were included, S' pneumontae (the pneumococcus of Fnedlander) and F Beigeht 

Hansgirg (1888, p 266) mcluded this as the fifth genus of his sub- 
family Cystococcaceae It was listed as a sjmonym of Chlamydatomus 
by De Toni and Trevisan (1889) It was recognized by Ludwig 
(1892) 

The name was rejected by Erwm F Smith (1905) and by VuiUemm 
(1913, p 521) 

The fact that Hyalococcus pneumontae is given first would seem to 
fix it as the type It is the pneumobacillus of Fnedlander (not Fraen- 
kel’s pneumococcus) It would seem that this is a valid genenc 
designation for this group of organisms, m spite of its mappropriateness, 
providmg they are worthy of generic lecogmtion It would seem 
to have priority over Encapsulatus q v which has the same type species 

Hydrogenomonas A generic name proposed by Orla-Jensen (1909, 
p 311) in the following paragraph 

Die 0\j dation des Vt asserstofies 

H 2 + 0=H20 + 69 Kal Per Gramm 3 83 Kal 

Nach Kaserer wird dieser Prozesz von einigen monotrichen Kurzstabehen 
ausgefuhrt, die von ausschlieszlich anorganiseher Nahrungleben konnen jedoch 
auch auf organischem Substrat gedeihen, weshalb er sie Bacillus pantotrophua 
genannt hat Nach B Niklewski wachst dieser Organismus nur im Verein mit 
anderen Bakterien autotroph Nach memer Nomenklatur kann man ihm passend 
den Gattungsnamen Hydrogenomonas geben 

It IS mcluded as the third genus of his family Oxydobacteriaceae 

Niklewski (1910, p 113) accepted this generic designation and 
named two species, H mtrea and H flava 
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Wmslow €t aL (Committee Soc Am Bact (1917, p 551, 1920, p. 
201)) give tlie foUowmg diagnosis 

Monotnchic short rods capable of growing in the absence of organic matter, 
and securing growth energy by the oxidation of hydrogen (forming water) 
Kaserer (1905) who first described the organism states that his species will also 
grow well on a variety of organic substances 

The t 3 rpe species is Hydrogenomonas pantotropha (Kaserer) Jensen Nikleuski 
(1910) described two additional species, H vitrea and H fiava 

The genus is included by Beigey et al (1923, p 31) as the fiirst m the 
tribe N itrobactei eae 

Hygrocrocis A genus of algae created by Agardh (1824) It has 
been lecogmzed as such by several algologists To it were referred 
certam bacteria by various writers For example, one of the iron 
bacteria {Galhonella fenuginea) was placed heie by Perty (1852, p 
215) It IS mvahd as a bacteiial genus 

Valentin in 1836, p 110, described an organism from the intestinal 
tract of the common cockroach Blatla onentahs which he named 
Eygiocrocts ^ntestznahs He gives the following desciiption ‘Tila 
simplicia, tenuissima, prolonga, articulata, serpentina, apice recta, 
moniliformia, articulis globosis 

Leidy (1851, p 41) states that while he was able to find many en- 
tophytes in the mtestmal tract of the cockioach, he was unable to 
find the organism described by Valentin Chatton and Perard (1913, 
p 1160) noted the name Hygrocrocis iniestinahs of Valentin As a 
lesult of a comparison of material from Blatta and that from the Julus, 
these authors conclude that the Hygrociocis iniestinahs of Valentin 
and the Arthromitus cnstatus of Leidy are of the same genus They 
accept Hygrocrocis as havmg priority They describe the form as 
follows 

Ce sont de longs filaments k compartiments subdgaux, cubiques, k croissance 
andefinie, immobiles, et qui au surplus sont, d’ apres Leidy, fix4s ^ la paroi in- 
tesiinale par bouquets sur une soite de pied commun globuleux II y a dans les 
regions sporuldes de ees filaments une endospore par cellule et ces cellules pori- 
genes ne sont point hypertrophi4es 

Nous ne croj^ons pas pouvoir attnbuer au genre Hygrocrocis (Arthromitus) 
le parasite des cobayes, qui s’en distingue par son cloisonnement trds dtroit et 
irr4gulier, sa croissance limit4e, le nombre restreint des endospores, la difFdren- 
ciation des cellules qui les contienment, et enfin sa condition libre et mobile 
Ces caracteres seront ceux du nouveau genre Oscillospira 

Hypheothnx A genus of algae created by Kutzmg (1843) Some 
of the iron bacteria have been placed heie by various writers De 
Toni and Trevisan (1889) make it in part a synonym of Detoniella 
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Hyphomycetes. A general name frequently used by mycologists 
to mclude the molds. It has been used by Lehmann and Neumann 
(1896, p 107) to mclude the mold-bactenal genera Mycobacterium, 
Corynebactenum and Oospora with the foUowmg diagnosis 

Chlorophyllfreie Fadenpilze teils immer, teils vorwiegend mit echt verzweigtem 
My cel ohne Endosporen, z T mit Bildung conidienartiger Sporen Von dieser 
sehr grossen, durchaus provisonsclien Familie haben wir nur 3 Gattungen be- 
mcksichtigt, ausschliesslich aolche, die durch ihr d jnnea Mycel in Fragmenten als 
Spaltpilze imponieren konnten und z. T allgemein imponiert batten 

Later these authors substituted the name Actinomycetes (q v) 

Hyphomicrobium. A generic name proposed by Stutzer and Hartleb 
(1901, p 76) for a species H vulgare The description is summarized 
by Enlows (1920, p 49) as follows 

A nitrifying (?) organism found in soil Related to the bacteria and to the 
hyphomycetes On nitrate agar, small homogenous rods, with usually pointed 
ends, 0 6 to 0 8 /a by 1 to 1 5 m long Stained with phenol fuchsm a darker central 
body surrounded bv a clear zone may be observed Egg-sh*iped forms in older 
cultures, which send out threads, some of which show true branching Multipli- 
cation also by transverse division Found also in cement which they think was 
decomposing through the assistance of this organism 

Hypnococcus. A pseudo-generic name given by Bettencourt, 
Kopke,de Renzende and Mendes (1904, p 55) to a“diplo-streptococcus'' 
which they isolated from the meningeal fluid of patients sufiering from 
sleeping sickness and believed this to be the causal organism The 
name is not a true generic designation 

Indiella A genus of fungi created by Brumpt (1906 accordmg to 
Castellani and Chalmers 1919) It is of bacteriological significance 
because Indiella somahensis Brumpt was later made a s^momun of 
Nocardia somahensis by Chambers and Christopherson (1916) 

Indiellopsis. The foUowmg summary is given by Enlows (1920, 

P 49) 

According to Chalmers and Christopherson Ann Trop Med and Parasitol , 
Liverpool, 1915, pp 240-255 Brumpt classified the cause of certain mycetomas 
of the hand as Indiella somahensis (1906) In 1913 he renamed this species Dis- 
comyces somahensis, and m the same year created a new genus or subgenus for it 
Indiellopsis somahensis (Brumpt, 1906) Brumpt based his Indiellopsis on the 
fact that the species secreted around >tself in the gram a hard sheath, insoluble 
in potash and eau de j avelle, which no other Nocardia is known to do 

ladolococcus A generic name tentatively proposed by Orla- Jensen 
(1909, p. 340) m the following paragraph 



334 


GENERAL SYSTEMATIC BACTERIOLOGY 


Da die peptonisierenden Milchsaurekokken reichliche Mengen Pepton, aber 
sebx wenig weitere Eiweiszzersetzungsprodukte, bildeu, wabrend die von den 
Proteiis-Baktenen abgeleiteten Kokken durch Indolproduktion charaktensiert 
fiem mussen, so liesze sich vielleicht zwischen den Gattungen Peptonococcus und 
Indolococcus unterscheiden 

The genus is not included in his outhned classification 

lodococcus. A corrected spelling of Jodococcus q v. (Miller 1892, p, 
63) used by Migula (1900, p 218) and others 

Jodococcus A generic name used by Miller (1888, p 612) to desig- 
nate certam cocci found m the mouth which stam blue to violet with 
iodine. 

The first organism named by Miller was Jodococcus magnus This 
is a large coccus or diplococcus of variable size (1892) 

Das Reinzuchten gelang zuerst auf einem Nahrboden, der aus gleichen Theilen 
Agar-agar Gelatine und einer, bei Zimmertemperatur eben starr werdenden 
Losung von Zahnbemleim zusammengestezt war Er enthielt ausserdem 1 5 
Zucker und 1 5 Starke 

Upon this medium an abundant growth quickly developed. The 
plate was then covered with a weakly acidified iodine potassium lodid 
solution The medium was colored bluish, and most bacterial colonies 
yellowish Some, however, show a violet color, and subcultures from 
these retam this power The reaction shows up best on agar containing 
sugar 

A second species described is Jodococcus parvus A third species, 
Jodococcus vagtnatus (1892, p 63) is described as follows 

Er erschemt in Ketten sind nut einer Scheide versehen, in welcher die Zellen 
als flache Scheiben oder in mehr abgerundeten, auch viereckigen Formen er- 
Bcheinen, die zu\\eilen grosse Aehnlichkeit mit Tetraden besitzen Die Ver- 
bande haben einen Durchmesser von 0 75 Mitunter findet man Ketten, m wel- 
chen ein oder mehrere Glieder fehlen oder ausgefallen sind, wieder andere, bei 
denen die Hulse zersprengt worden ist, die Glieder aber ihre Verbindung mit der 
Kette nicht vollig gelost haben, die Reste der zersprengten Scheide sind mit unter 
leicht nachweisbar, dieselbe nimmt keine violette Farbung an, sondern bleibt 
farblos oder wird nach langerer Emwirkung des Reagens schwach gelblich Der 
Zellenmhalt farbt sich mit Jod stets tiefblau bis violett 

Migula (1900, 218) has attempted to identify Miller’s Jod, vagtnaius, 
but without success 

The species of Miller do not seem to have been recognized by later 
authors It is rejected by Erwm F Smith (1905) 
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The first species described, Jodococcus magnus may be re^ 
the type The orgamsms, however, have not been identifieu 
position of the genus and its nomenclatural status is certam. 

Kalymmabactenum. A name used by Beaurefaire-Aragao and 
Vienna (1912) See Calymmatobacterium 

Karphococcus. A variant of the generic name Carphococcm (q.v )- 

Karphokokkus. A vaiiant spelling of Carphococcus qv 

Eeratophyton. A casual name used by Rosenbach (1908, p. 614j 
to an organism believed to cause comeal ulcers Enlows (1920, p. 50) 
gives the foUowmg characterization 

Doubtful as to its position— belongs either with the bacteria or with the 
“schimmelpilzen ” Varied form and size Some of the rods are so short as to 
appear like cocci, many are somewhat longer, others again (young cultures) 
form very long, wave-like, at times branched threads Here and there are thick, 
spindle-shaped or irregular drawn-out forms, ^hich sometimes are filled with 
vacuoles Many of the rods are similar to the bacilli of chicken cholera 

Kladothm, A German spellmg of Cladothnr, q v 

Klebsiella A genus named by Trevisan (1885, p 105) with the 
followmg description 

Due stadi di sviluppo \egetativo 1 Bacilli 2 Cocchi Bacilli (stadio 
protoplastico tipico) cilindrici, dintti, inarticolati, mcolori, biformi macro- 
bacilli e microbacilli, citioplasma equabilmente diffuso, Cocchi (stadio finale) 
derivati da microbacilli senati in monili, appaiatico solitan Bacilli e cocchi 
costantemente inogni stadm racchiusi in crasse vagine sacchiformi membrinaceo- 
mucose Sporenulle Specieunica Klebsiella crowposa Buttei LumPnewnoniae- 
crouposae Zopf (Spaltpilze, 3 ediz pag 66, fig 20) 

Later (1887, p. 94) he expanded the generic description as follo\AS 

Tre stadidi sviluppo vegetative 1 Baculi, 2 Filamentx, 3 Cocchi Baculi 
(stadio primigeno tipico) cilmdnci, inarticolati, incolon, biformi, macrobaculi 
e macrobaculi e macrobaculi Filamenti (stadio anormale transitono o5ser\ato 
solamente in culture nella camera umida) resultanti da baculo o cocchi rimasti 
in congiunzione per mcompleta temnogenesi Cocci segregati (monococchi od 
ottoformi) o senati in catenelle Baculi e cocchi normalmente raccheusi in 
crasse capsule membranaceo-mucose Spore (osservate nella sola Klth^nlla 
rhinosclei omatis) provementi nei baculi o ignote 

The followmg species are hsted 1 Klebsiella rhmosderomatis 
(Bacillus of rhmoscleroma of Frisch) 2 K salivans (Microbe de 
la salive of Pastern) 3 K pneumoniae^ and 4 K aerobia (capsu- 
lated air bacillus of Babes) Trevisan later (1888, p 787) discussed 
the genus Klebsiella m detail Sixteen species were described The 
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species pieviously termed Klehsiella crouposa or K pneumomae was 
renamed K, Fnedlandm Accoidmg to De Tom and Trevisan 
(1889, p. 1028) the diagnosis is as follows 

Baculi recti, tuni cylindracei apicibusque rotundatis, tum ellipsoid eo-fusi- 
formes apicibnsque attenuatis, in articulati, hyalini, immobiles vel rariiis mobiles, 
plasma aequaliter diffusum Filamenta flexuosa vel recta, cylindracea vel monili- 
formia, articulata, a baculis temnogenesi transversali imperfecta adhue conjunctis 
constitua Cocci globulosi, e baculorum seu filamentorum transformatione orti 
Baculi, filamenta, cocci intra capsulas membranaceomucosas, raro firmas, 
inclusi Sporae (endosporae) in baculis provenientes 

The generic desciiption does not fit closely any of the species mcluded 
by De Tom and Trevisan as they are now understood The genus is 
divided mto two species groups '^Species anthrophobiae/* with four- 
teen species, and ^^Spectes zoohiae,^^ with three Two species ifZe&- 
siella rhinoscleromahs and K sahvanus are credited to ^Tievisan 
1887’’ Of the species named m 1889, K Fnedlanden (Friedlanders 
pneumobacillus) and K enietitidis are well known This genus name 
is rejected by Er^vm F Smith (1905) 

Vuillemm (1913, p 525) has proposed that Trevisan’s Klebsiella 
sahvanus {Diplococcus pneumoniae of Weichselbaum) be constituted 
the type of a ^Genus conservavdim,^^ with an emended diagnosis 
However, the geneiic name Diplococcus pneumoniae Weichselbaum 
has priority, and Diplococcus (qv) should be used if the pneumococcus 
IS to constitute the type of the genus 

As mdicated by Enlows (1920, p 50) the type species is Klebsiella 
crouposa Trevisan 

De Tom and Trevisan (1889, p 1029) give the following synonymy 
for Trevisan’s Klebsiella Fnedlanden 

Hyalococcus pneumoniae Schroeter (1886) 

Pneumococcub Fnedlander 
Bacterium pneumoniae-crouposae Zopf 
Klebsiella crouposa Trevisan 1885 
Klebsiella pneumoniae Trevisan 1887 

It is evident that the correct name for the type species theiefore 
IS that of the Fnedlander pneumobacillus Its name is probably 
either Klebsiella crouposa or Klebsiella pneumoniae Fiom the stand- 
point of usage the latter is preferable Klebsiella has priority over 
Hyalococcus and Encapsulatus, both based on the same type species 

ElebsieUeae A tribe of bacteria proposed by De Tom and Trevisan 
(1889, p 1028) with the foUowmg diagnosis Baculi tegumentis speci- 
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aUbus membranaceogelatinosis (capsuks) involuh ” The following sub- 
tnbes are included EuUebsieUeae (genera Wvnogradskya, Kl^siella 
and Dicoccia) and Myconostoceae (genus Myconostoc). 

Klebsiellee A vauant of Klebsielleae used by Trevisan (1889, p. 
25) with the desciiption “Bacuh, filamentie cocchi raechiusi m cap- 
sule membranaceo-gelatmose ” It constituted the second tribe of 
Bacuhgene and contained the three genera Klebsiella, Dicoceia and 
Myconostoc 

Kokkaceen. An aberrant spelling of the family Coccaceae used by 
certam German wnters (as Hueppe 1886, p. 140) 

Zokken. Baumgarten (1890, p 127) states “1 Gatt Kolken, 
Bacterien arten umfassen d welche niir kugehge Vegetationsfonnen 
bilden ” 

Usually used as a casual designation in German. 

KokkobaciUus. A generic name used by Biedert (1885, p 439) 
for the species K zymogenus It is to be regarded as a variant of 
CoccobaciUus (gv) KokkobaciUus anctdus is hsted by Eisenberg 
(1891, p 275) as a sjuronjin of Bacillus cholerae gallimrum 

Kokkobactena. A vaiiant spellmg of Coccobactena used bj' Klebs 
(1887, p 50) 

Kokkobactenum. A variant spellmg of Coccobactenum, q v The 
name Koklobactenum Lyssae is used in a review of an aiticle by Rivolta 
m Deutsche med Wochenschr (1886, p 313). 

KokkothriE A Geiman vai’ant of Coccothrix (Unna 1887, p 29) 

Kokkus A spellmg of Coccus or coccus used by certam Gemian 
authors Foi discussion see Coccus 

Kurthia A genus established by Tievisan (1885, p 92) to mclude 
Kurthia zopfii, the Bacterium zopfii of Kurth The origmal descrip- 
tion follows 

Tre stadi di sviluppo ■vegetati\o 1 Filamenti 2 Bacilli 3 Cocchi 
Filamenti (stadio protoplastico tipico) ciimdrici, dappnma apparentemente 
inarticolati, dappoi articolati, dintii, uniformi, agglomerati in colonie irrego- 
larmente arrotondate Cocchi (stadio finale dapprima appaiati, indi liben 
Spoie nulle od ignote Specie unica K ui thta Zopfii 

It IS noted as the fifth genus of Leptotnchee by Trevsan (1889, p 
11) with the description “Vagine nulle ” 

Later the oiganism named Boot Laminanae of Bdlet was mcluded 
The generic diagnosis as given by De Tom and Trevisan (1889, p 931) 
IS as follows 
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Filamenta cylindrica, vagma delicatissima evanescente obducta, simphcia} 
utrinque apicibus conformia, pninitus apparenter subcontinua, cito articulata, 
articulis aetate provecta, vagina evanida, in baculos et coccos soluta Miilti- 
phcatio baculis primitus vivide mobilibus, propere immotis Arthrosporae trans- 
forxnatione cocci singuli ortae Obs Arthrospore in parvulos acervos zoogloeicos 
conglobantur in quibus nova filamenta radiatur exoriuntur 

The genus is rejected by Erwin F Smith (1905). 

Ba£t zopjit Kurth may be regarded as the type. 

Apparently Wenner and Rettger were not aware of the use of Kurthia 
with the species K zopjii as the type, as this has priority over Zopfius 
q V which has the same specific type 

Kurthieae. A tribe created by De Toni and Trevisan (1889, p 929) 
with the following diagnosis “Sporae (aithrosporae) in filamentis 
normalibus obvementes Filamenta simplicia, basi ab apice superion 
ut plurimum distmcta, vagmata vel evagmata 

The foUowmg genera are mcluded, Detomella, Rasmussemaf and 
Kurthia 

Lactobacillaceae A family named by Winslow et al (Committee 
Soc Am Bact , 1917, p 561) with the foUowmg description 

Rods, often long and slender, Gram-positive, non-motile, without endospores 
Usually produce acid from carbohydrates, as a rule lactic When gas is formed, 
it IS CO2 without H2 The organisms are usually somewhat thermophilic As a 
rule microaerophilic, surface growth on media poor 

The genus Lactobacillus was included 

Lactobacillae. A variant spelling of Lactobacilleae used by Bergey 
et al (1923, p 241) It is mcluded as the eighth tribe of the family 
Bactenaceae The description follows 

Rods, often long and slender Gram-positive Non-motile Without endo- 
spores Usually produce acid from carbohydrates, as a rule lactic When gas is 
formed it is CO2 without H2 The organisms are usually somewhat thermophilic 
As a rule, microaerophilic Surface growth on media is poor 

Lactobacilleae. A tribe named by Wmslow et al (1920, p 211). 

Rods, often long and slender, Gram-positive, non-motile, without endo- 
spores Usually produce acid from carbohydrates, as a rule lactic When gas is 
formed, it is CO2 without H2 The organisms are usually somewhat thermophilic 
As a rule microaerophilic, surface growth on media poor 

It includes the genus Lactobacillus 

Lactobacillus. A genus of bacteria proposed by Beijermck (1901, 
p 214) to include all rod shaped forms ^'qui produisent Facide actif 
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Mvogyre ” It differs from the genus Aerobacter m that no hydrogen is 
produced Included m this genus are those forms which produce lactic 
acid at temperatures above 30°C and which are responsible for the 
fermentations of Kefyr, of Koumys and of the Matzoon. The acidi- 
fication begun by the Lactococcus is contmued m rmlk by Loctobamlhis, 
These organisms are likewise responsible for the sourmg of ensilage, 
and constitute the socalled acidophile flora of the mtestmes of infants. 
The species Lactobacillus fermentum, L delbruckii and L caucasicus 
are listed, the two former from fermentation mdustnes, the latter from 
Kephir 

Beijermck says (1901, p 213) that Lactobacillus and Lactococcus 
^'sont certamement des genres phylogenetiques et nur pomt des ^genres 
physiologiques^ comme par exemple Photobacter, ou simplement mor- 
phologiques comme les ^genres’ Bacillus, Pseudomonas, Micrococcus, 
etc ” Later he diagnoses the genus as follows 

Au genre Lactobacillus doirent 6tre rapportes les ferments lactiques actif de 
forme bacillaire qui produisant I’acide actif levogyre et qui se rapprochent du 
genre Aerobacter dont jai donn6 la diagnose en 1900 Pourtant Lactobacillus se 
distingue de se genre en ce que la production Thydrogene, caractere important 
pour le diagnostic d’ Aerobacter y manque absolument, ainsi que dans tous le autres 
ferments lactiques actifs 

Beijermck (1908, p 370) discussed the characters which differentiate 
Lactobacillus caucasicus and L longus 

The type species is somewhat diiGdcult to determme Beijermck 
(1901) states that the question of species is troublesome, then 

Passant sous silence pour le moment les L fenrientum et L Delbrucki, pro- 
ducteurs du levain lactique, nous rencontrous en premier lieu le Lactobacillus 
caucasicus, dont les zoogldes sont bien connues sous le nom de grains de Kef>r 

He then describes the last named species It would seem that al- 
though L fermentum is first mentioned, L caucasicus may be regarded 
as the type 

Wmslow et al (Committee Soc Am Bact 1917, p 561) state the 
generic characters are those of the family Lactohacillaceae and the 
type species is L. caucasicus (Kern?) Beijermck 

Buchanan (1918, p 54) states 

Rod-shaped organisms, cells frequently quite elongate, non-motile, without 
spores, Gram-positive in young cultures Produce acid, largely lactic, from 
carbohydrates When gas is produced, it is COa without hydrogen. For the most 
part the organisms are thermophilic Microaerophilic 

The type species is Lactobacillus caucasicus (Kern) Beijermck 
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Bergey d al (1923, p 241) include this as the single genus of the 
tribe Lactohacillae 

Lactobacter. A name apphed by Beijermck (1900, p 200) to mclude 
all lactic acid bacteria, both rods and cocci It may be regarded as 
a physiological genus It has been used only as a casual name. It is 
rejected by Erwm F Smith (1905) 

Lactobactenaceae. A family name proposed by Oila-Jensen (1921, 
p 271) m the foUowmg statement 

Although it IS well-known that the rod as well as the colorless sulphur bacteria 
ma> appear m all the forms known in the world of bacteria, and that even a single 
species of bacteria (for instance, Crmoihn% and Azotobacter) in the first state 
of development may only divide in one plane but later in more planes, yet the 
Committee cannot admit that in case of other bacteria there may be a near re- 
lationship between sphere-, rod- and screw-forms Still I entertain a perhaps not 
unwarranted hope, that my recently published monograph of the lactic acid 
bacteria ma:y be able to change the opinion of the Committee Here we have to do 
with a large group of bacteria consisting of sphere- as well as rod-forms, never- 
theless forming a natural family which we could call Lactobactenaceae This 
family I have founded, of course, not only on the specially developed power of 
forming lactic acid (since there exist many different organisms which are able to 
form, at any rate, small quantities of lactic acid), but I base it upon the fact 
that the bacteria which we call true lactic acid bacteria have so many other 
properties in common that there cannot be any doubt about their close relation- 
ship Thus, they are Gram-positive, facultatively anaerobic (without surface 
growth in stab culture), they make excessively great demands as to nitrogenous 
nutriment, and, most remarkably, in contradistinction to most other bacteria, 
they are unable to liberate oxygen from peroxide of hydrogen 

Lactococcus. A genus proposed by Beijermck (1901, p 213) He 
emphasizes that this genus and Lactobacillus are natural genera. He 
states, 

Les ferments actifs (lactique) appartiennent a deux genera naturels, Lacto- 
bacillus et LactococcuSj qui se distinguent nettement aussi bien par la forme que 
par leurs qualities physiologiques et qui, d’apres ma conception sont certainement 
des genres phylogenetiques et non point des genres physiologiques, comme par 
example Pkotohacter, ou simplement morphologique comme les genres Bacillus, 
Pseudomonas, Micrococcus, etc , qui tous contiennent des formes bien e’loign^es 
dans le systtoe naturel 

The genus mcludes those cocci, both diplococci and streptococci 
which at temperatures below SO^’C produce the lactic fermentation of 
milk, and which commonly produce dextrorotatory lactic acid The 
most common species, the form which may be regarded as the type, 
IS Lactococcus lacks, the Bacterium lacks acidi of Leichmann (1896, p » 
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777) A second species is Laciococcus hollandtae Weigmann. The 
genus IS discussed by Stockhausen (1907 p 164) Beijermck later 
(1908, p 641) named a third species, Laciococcus aggluUnanSf a form 
previously described by Barendrecht as Leuconostoc aggluhnans (1901, 
p 623) The genus is also recognized by Kossowicz (1912, p 94). 
It IS probable that this genus is to be regarded as a S5nionym of Strep* 
tococcus 

The type species is Laciococcus lactis Beijermck If the milk cocci 
are to be sepaiated from the pathogemc forms of the genus Streptococcus 
this would appear to be a valid genus 

Lactosarcina. A geneiic name used by Beijermck (1908, p. 359) 
for sarcmae which produce lactic acid He concluded that the Sarcina 
ventricuh produces sufficient lactic acid m milk to justify its mclusion 
m this genus 

This name has apparently not been used by other wnteis, and is 
probably to be regarded as a synonym of Sarcina Goodsir 

Lampozoidia The subdivision of the protozoa created by Perty 
(1852, p 179) to mclude the form now know as bacteria (among others) 
The definition of the group is as follows 

Farblos soltener bUu, gelb, ruthbch (nicht gran) gefirbt ohne specifische 
Oigane, kaum mit emer Spur \on Ditierenz rung ihrer Substauz Bewegung 
schembar willkunrlich, in Wabrheit automatiLseh Vermehren s ch darch Quer- 
theilung und stellen so Keiten und Fc*den d^r 

Lamprocystaceae A subfamih of the sulphui bacteiia named by 
Migula (1900, p 1043) The diagnosis is as follows ' Zelien zu 
Familien veiemigt Teilung dei Zelien zuerst nach 3, dann nach 
2 Eichtungen des Raumes This subfamily contains the single 
genus Lamp) ocybtis The subfamily” is again recognized b} Migula 
(1904, p 146) by Eiwm F Smith (1905, p 163) and by Frost (1911, 
P 61) 

Lamprocysteae A name proposed by Buchanan (1918, p 467) for a 
tribe of sulphur bacteiia contammg the smgle genus Lamprocysits 
The definition is ^^Cells umted mto famihes m which division of the 
cells occur first m three planes, then m two ” 

This designation is used by Bergey et al (1923, p 297) m the same 
sense 

Lamprocystis. A generic name proposed by Schroeter (1886, p 
151) to replace the mvahd Cohnia Winter (qv) He gives the follow- 
ing generic desciiption 
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Zellen elliptisch, anfangs zu rundlichen Zellhaufen zusammengeballt, spater 
boMe Sacke bildend, in welchen die Zellen emschichtig emer Schleimmasse emge- 
bettet lagern, zuletzt zerreisst die Haut stellenweise und bildet em Netz Zellin- 
balt rothlich Von der Spaltalgengattung Clathrocystis Henfrey nur durcb den 
Mangel des Phycochroms verschieden 

One species is included, Lamprocystis roseo-perstcina. Winogradsky 
(1888, p 71) described the genus m somewhat greater detail He 
states 

Hue Zellen smd nach der Theilung kugelig oder kaum merklich elliptisch, 
mit emem Durchmesser von 2 l/<, vor der Theilung fast doppelt so lang Die 
Farbung ist nur in der Masse ziemlich intensiv violett Die sehr kleinen, punkt 
formigen Schwefeikornchen verleihen der Zoogloea einen braunlichen Ton Die 
Intensitat der S Einlagerung und Oxydation ist viel geringer als bei Tkiocystis 

De Tom and Trevisan (1889, p 1038) give the followmg diagnosis 

Cocci globosi vel subelliptici, numerosissimi, m muco matncah nidulantes, 
in familias globosas magnas inordinate cumulati Glebae singulae cystidibus 
universalibus gelatinosis involutae, initio globoso-ovideae, nitus solidae, 
dein cavo-saccatae, aetate provecta figuratae, irregulariter clathratae, demum 
in parvos cumulos libere natantes solutae Cystides speciales nullae Cocco- 
rum divisio mitio glebarum in tres directiones, dem in duas Sporae ignotae 

The generic description most frequently used is that of Migula 
(1900, p 1043) 'Tamihen anfangs solid, darvor hohlkugelig, netz 
fornng durchbrochen, endlich m kleine, schwarmfahige Gruppen sich 
auflosend ” He mcludes the genus in the Rhodohactenaceae This 
description has been used by Smith (1905, p 163) and Frost (1911, p 
61). The generic name is also used by Orla-Jensen (1909, p 334) 
for the eighth genus of the family Rhodohactenaceae of the order Cephas 
lotnchinae 

Buchanan (1918, p 467) gave the following geneiic description 

Cells ellipsoidal, dividing at first in three planes to form spherical cell masses, 
later in two planes, forming hollow sacks in which the cells he embedded in a layer 
in the walls, finally the membrane ruptures, and the whole mass becomes net like, 
much as in the algal genus Clathrocystis Usually colored intensely violet Small 
sulphur granules present Capable of swarming 

The type species is Lamprocystis roseo-persicma (Cohn) Schroeter 

Bergey et aL (1923, p. 387) follow Buchanan, includmg this genus m 
the tribe Lamprocysteae 

Lampropedia. A genus of cocci proposed by Schroeter (1886, p. 
151) with the following diagnosis 
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Zellen zu 4 oder mehr zu regelmassigen flachen Tafelchen veremigt, farbloe 
Oder lebhaft (nicht grun) gefarbt Von der durch Phyeocbrom gefarbten Spal- 
talgen Gattung Mensmopedia Meyen nur durch den Mangel des spangrtinen 
Pigments verschieden 

One species is included, L hyahm (Kutzing) Schioter 

The genus is included in Thojyedia {qv) by Wmogiadsky (1888, 
p 65) De Toni and Tievisan (1889, p 1049) give Erythrocoms 
Oeist (1842) as a synonym Then desciiption of the genus is as 
foFows Cocci quateinati in euplanato, ambitu pajallelogrammtco, 
obvolutas laze consociati Coccorum dzvisio in duos directiones ” They 
divide the genus mto two sections, one contammg sulphur granules, 
and one not contaimng them, with four species m the first and two m 
the second section VuiUemm (1913, p 520) legards this genus as a 
synonym of Mensta Van Tieghem 1883 

Buchanan (1918, p 468) mcluded this as the first genus of the tribe 
Thiopedieae with the description 

Cells united into tetrads, forming flat tubular masses Contain sulphur 
granules and bactenopurpunn 

The type species is Lampropedia hyalina (Kuetzing) Schroeter 

Most recent writeis have followed Winogradsky and Migula m dis- 
regarding the genus It is rejected by Erwm F Smith (1905) 

Lankoides A name given by Castellam and Chalmers (1919, p 
934) to the ninth genus of the family Ebertheae Their description 
is 


Ebertheae fermenting glucose partially Tvith the production of acid, but no 
gas, lactose not fermented or only partially, 'Without gas production Milk 
clotted 

Type species — Lank j ides pyogenes (Passet, 1902) 

Later (1920, p 606) five species are mcluded 

Leptomitus A generic name used by Agardh (1824, p 83) to mclude 
^'algae^^ of vaiious types which grew m certam solutions The generic 
description given by Kuetzmg (1843, p 154) reads 

Tnckoma arttculatumj m apite^n attenuatmi, ramosum, ai ticuloiagmah 
Bpermatia lateiaha, epispeifmo pellucido cincta Ausser den angefuhrten Merk- 
malen weichen die meisten Arten dieser Gattung auch noch dadurch von Hygro- 
ciocis ab, dass ihre Zellen hohl und ihre Zelleninhalt haufig vielkornig (^pohgon- 
imisch) ist, er wird von Jodintinctur, die auch hier bei der Ilntersuchung gute 
Dienste leistet, braun gefarbt Die ersten Arten schliessen sich sehr an die 
ietzten von Eygrocrocis an 
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Three species were described at this time Later (1849, p 154-157) 
thirty species were mcluded, some of them doubtless bemg mold mycelia^ 
others yeasts and probably some bacteria 

De Tom and Treyisan (1889, p 933) regaided one species, L diver- 
gem as a bacterial form and named it Leptotnchia ngidula. 

This is not a vahd bacterial genus 

Leptonema. A genus of algae named by Rabenhorst (1857) It is 
invalid because of piior use in botany for other forms (Jussieu, 1824, 
Hooker 1844) accordmg to De Tom and Tievisan who (1889, p 932) 
give Leptonema mvea Rabenhorst as a synonym of Leptotnchea 
nivea Trevisan 

Leptospira. A generic name pioposed by Noguchi (1917, p 755). 
Enlows (1920, p 51) summaiizes as follows 

Type species (monotypy) L icte) ohaemorrhagiae (Inada and Ido, 1914) 
Cause of infectious jaundice Closely Tvound, 10 to 12 coils within 5ju, slender, 
cylindrical filaments with gradually tapering ends Lengths 7 to rarely 30 
to 40/1, diam 0 25 to 0 3/i Spiral amplitude, 0 45 to 0 5/i Spiral depth, 0 3^ 
regular One or more gentle wavy curves throughout the entire length In a 
free space one or both ends may be semicircularly hooked, while in semisolid 
media the organism appears serpentine, waved or bent Flexible No a\ial 
filament present, no chambered structure, no membrane, no crista, no flagellum, 
no terminal finely spiral filament, terminal or caudal (last 6 or 8 spirals) poition 
highly motile Division transverse Stains reddish violet by Giemsa’s solution 
Also places here Spirochaeta hifiexa Wolbach and Binger Noguchi considers 
this genus intermediate between the protozoa and bacteria He later included 
the cause of yellow fever under this genus L icieiotdes Noguchi See J E\p 
med V 29, 1919 

Bergey et al (1923, p 429) include this as the sixth genus of the 
family Spirochaetaceae with the followmg description 

Parasitic forms Sharply twisted cylinders with flagelhform tapering ends 
one extremity being sharply curved into a ''hook ” 

The type species is Leptospira ictohemori hagica (Inado and Ido) Noguchi 

Leptothnchaceae. See Leptotnchaceae The third family of the 
order Desmobacteria proposed by Hansgirg (1888, p 230) Two sub- 
famihes are mcluded, Leptothricheae and Beggiatoeae No description 
IS given 

Leptothncheae. A family name first used by Kuetzmg (1843, p. 
197) with the followmg diagnosis ‘^Trichomata tranquilla tenuissima, 
continua, (vel obsolete articulata) Cellulae propagatoriae propriae 
nullae As a subfamily this name was also used by Rabenhorst 
(1865, p 73) with the followmg diagnosis 
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Trichomata aut libera aut adhaerentia, simplicia, plerumque distincte articu- 
lata et vagmata, ranssime oscillantia, singula vel fasciculata, plerumque in stra- 
tum compactum saepe longe lateque diffusum, tenue (VIX lineam crassum) vel 
superimpositione ad pollicem usque incrassatum, spongiosum, interdum stratose 
zonatum et vane coloratum dense intracata Propagatio adhuc ignota 

The following genera are included Leptothrix Kuetzmg, and Hy- 
pheothnx Kuetzmg 

This name is the eqmvalent of Leptotncheae (qv) Rohm (1853, 
p 345) used this family name with the descnption given by Kuetzmg, 
with the followmg addition ^Tilaments tubuleux, ddh^s, 
continus, sans articulations, pnves de mouvement, remplis d^un 
contenu (endochiome) confluent, mdistmct Cellules propagatnces 
speciales nulles ou mconnues It was also used by Hansgug (1888, 
p 230) as the first subfamily of Lepiothnchaceae mcludmg the smgle 
genus Leptothnx Kuetzmg 

Leptothncheen A family name used by Zopf (1884, p 45) with 
the diagnosis '^Sei besitzen Coccen-, Stabchen-, Fadenformen (welche 
emen Gegensatz von Basis und Spitze zeigen), und Schraubenformen ” 
He included the geneia Leptothnx ^ Beggiatoa, Crenothnx and Phrag- 
midiothnx Hueppe uses the same term (1891, p 30) with the de- 
sciiption ^^Leptothiicheen bilden im vegetativen Stadium Stabchen- 
welche meist langeie Faden bilden ” Baumgarten (1890 p 127) de- 
fines the teim as a genus (Gattung), following Zopf m his definition, 
and terming Zopr^s genera ‘‘Untergattungen It may be regarded 
as the equivalent ot Leptoth ichaceae and Leptotrichaceae (q v ) 

Leptothnx, This genus was pioposed by Kutzing (1843, p 198) 
foi a gioup of algal species wnth the following description ^'Trichomata 
sunplicia tcnuissima monogonomica, tuigida, continua, vel obsolete 
aiticulata, in stiatum ^el caespitosum vel compactum, continuum, 
plerumque late evpansum complicata Four species aie included, 
Leptothni ochracea {Lyngbya ochacea Leibl), L atiugineci L litter- 
tens {Hygrocrocis ochracea Ag, Calothni luiescens Meneghmi) and L 
fontana {Hygrocioci6 ohvacea Kg Bangia tenuis Kg ) The first species 
described (L ochacea) may be taken as the type Its descnption is 
as follows 

L fluctuans, natans, ochraceae, trichomatibus curvatis mtncatis, subtilis- 
simis (diam 1/1500-1/1200 ''Oj articulis globosis vel oblongiS In Eisenquellen, 
besonders auf sumpfigen Wiesen und m seichten Graben 
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The next reference to Leptothnx is for an entirely distinct type 
Robin (1847, p 345) according to Winter (1884, p 56), De Tom and 
Trevisan (1889, p 930) and Schioeter (1886, p 171) described an 
orgamsm from the teeth of a hoise, which he termed Leptothnx hue-- 
caZiS An exammation of this reference shows the organism to be 
referred to (pp. 42-46) as ^'Algu filiforme de la bouche,” but the name 
Leptothnx buccalis does not appear Later Robin (1853, 345) gave 
the following geneiic desciiption of Leptothnx and specific description 
of L buccalis 

Genre Leptothrix, Kutz, Tncliomata tenuissima eraniosa, neo concreta 
Filaments non rameux, ni engames, ni coh4rents Tnehomatibus ngidulis? 
lineanbus rectis vel infle\is, non momhformibus, achromaticus, extremitatibus 
obtusis, basi in stromate amorpho granuloso adhaerentibus Long 0“”^,020- 
QinmmjQQ^ lat 0““,1005 Hab In superficie linguae, intcrvallis dentium, 
cavo dentium corruptorum, et in succis stomachi et mtestmi Filaments assez 
roides, droits ou courb4s, quelquefois coud6s brusquement, k angle g6n6ralement 
obtus k bords nets, non moniliformes, extr6mit4s non effil6es, larges de 0““^,0005 
et longs de 0““,020 k 0“^“^,100, incolores, 61astiques, r^unis g6n6ralement, 
par la base, k une gengue amorphe granuleuse, et formant des faisceau\ plus 
ou moms serrls, k moms qu’ils n’aient 6i6 d6tach6s (pi I, fig 1 et 2) Hab , 
surface de la langue, mati4res accumul4es dans les interstices des dents, ou la 
cavit4 des dents can4es, d^ou ils passent dans les liquides de Pestoinac, ou de 
I’lntestm dans les cas de diarrh4e 

Rohm also desciibed a Leptothnx znsectorum, from the lectums of 
various insects, particularly those living in water The goneiic de- 
scription given to fit this form by Tievisan (1879, p 147) is “Somatia 
cyhndrica, plus minus distincte aiticulata, tenuis, elongata, filifoimia, 
recta, laxe fasciculata ” 

Kuetzing m 1847 (p 220) published nme species of Leptothnx , 
aU of them water and algal forms Two years later (1849, p 262) 
he listed and desciibed a total of thirty-seven species His generic 
description reads ^^Tnehomata temmsima eramosa nec vaginatOj nec 
concreta Eight species are giouped in the first division of the genus 
under the headmg Species basi adnatae ” All of them are water 
algae, usually colored, but m some species colorless Undei the head- 
mg Species tnehomatibus libens, vel intracatis et stratum formatibus” 
the other twenty-nme species are described The first of these is 
L. ochracea AU species aie water forms, and most are greenish in 
color The L buccalis is not recognized 

Rabenhorst (1865, p 73) mcludes this genus among the Nemato- 
genae with the description 



GENERAL SYSTEMATIC BACTERIOLOGY 


347 


Trichomata tenuissima, abbrenata, adhaerentia, segregata vel la\e aggregata, 
nunquam mtncata, saepius oscillantia, indistmcte articulata et saepe distinct a 
vaginata, cytioplasma homogeneum, aetate provecta granulosum nonnunqnam 
fasciatim contractum 

Billroth (1874, p 15) used the term to designate one of the growth 
forms of his pleomorphic Coccobactena septica m which the organism 
occurred as a slender filament without MSible articulations 

Cohn (1875) mcluded this genus m his tribe Nematogenes to mclude 
those organisms which produce slender filaments, m which the articu- 
lations are mdistinct, colorless, cylmdncal, free and unbranched. 

Trevisan (1879, p. 147) concluded that the genus Leptothnx is 
strictly algal, and created the new genus Leptotnchia (q v ) with the 
smgle species L buccalis 

Luerssen (1879, p 24) accepts both the free hving water forms and 
the parasitic types as members of this genus He saj^s 

Von der Gattung Bacillus nur dutch die sehr langen dunnen undeutlich geglie- 
derten Faden verschieden Im Wasser auf anderen Algen und Wasserpflanzen 
u s w bei gewissen Krankheit prozessen auch am menschlichen Korper beo- 
bachtet L huccahs Rob Auf dem Epithelium der menschlichen Mundhohle, 
im Zahnen 

IMagnin (1880, p 90) emphasized that Leptothnx differs fiom Bacil- 
lus in that the filaments are long, adherent, very slender and indis- 
tinctly aiticulated 

Wmtei (1880, p 56) includes two species only in his genus, Lepto- 
thrii buccalis and L parasitica His geneiic description is ‘Taden 
sehi lang und diinn, unverzweigten schembar ungegliedert, farblos, 
ohne Bewegung, ohne Kornchen, fiei oder veifilzt ” He states that 
the fungi which have been assigned to the genus Leptothnx are of veiy 
questionable specific value, and that the most of the true species of 
Leptothnx aie typical algae containing phycochrome, implying that 
another designation should be formed for the organisms which are 
colorless and are giouped with the bacteria 

Grove’s statement (1884, p 34) is essentially a tianslation of that 
of Winter 

Zopf (1885, p 95) states ^Taden bescheidet oder unbescheidet. 
Theilungen sehr weit gehend Zellen schwefellos ” 

From this time the term Leptothnx is frequently foimd used as a 
morphological designation for slender unbranched long rods For 
example, Flugge states (1886) that “formerly” the baciUi were sub- 
divided to include the true bacillus and leptothnx or very long rods 



348 


GENERAL SYSTEMATIC BACTERIOLOGY 


Schroter (1886, p 170) used the following generic description: 
^Taden sehr zart, nut dxinnen Scheiden, unbeweglich, Gliederung an- 
fangs undeutlich Vermehrung duich Zeifall des Fadens in Glieder.” 
He includes three species only, L ochracea^ L 'parasitica and L huc^ 
calls. It may be noted that this definitely excludes from the genus 
the more strictly algal forms He furthermore emphasizes a possible 
relationship of L ochracea to Gallionella ferruginea 

Hansgirg (1888, p 230) recognized this as the only genus of his sub- 
family Leptothricheae He described one new species, Leptothnx 
cellans and hsted two others, L ochracea and L Thuretiana. 

De Toni and Trevisan (1889, p 930) removed L buccalis to a new 
genus Rasmussema to mclude five species, ah of them forms fiom the 
mouth and related to L buccahs The genus Leptotnchia was re- 
served for some of them excludmg L ochracea This species together 
with two others aie mcluded in still another genus, Detoniella 

BiUet (1890, p 23) says 'Teptothrix, 414ment filamenteux dout la 
longueur depasse 10 fois la largeur ” 

Hueppe (1891, p 30) states ^'Leptothrix unterscheidet sich von den 
arthrosporen Bakteiiuaceen dadurch, dass die Faden einem Gegensatz 
von Basis und Spitze zeigen 

Leptothnx accordmg to Ludwig (1892) includes bacteria which occur 
m long filaments, are unbranched, are without spores and are non- 
motile 

The tendency of those interested piimarily m medical bacteiiology 
to limit the term Leptothnx to filamentous bacteria from the mouth 
is well shown in the following statement from Mace (1897, p 1020) 

Le genre Leptoth ix n’est peut-etre pas k distmguer due genre Bacillus Beau- 
coup de Bacilles, en effet, poss4dent la propri4t4, dans des conditions particu- 
li4res de milieu, de croitre en tr4s longs filaments dont la composition en baton- 
nets n'est visible que lorsqu 'on les traite par des reactifs coagulants ou coiorants 
Or, c’est ce qui arrive pour le seul Leptothnx dont la morphologie est un peu con- 
nue, celui de la bouche Plusieurs esp4ces de Bact4ries en batonnets, habitant 
normalement la cavite buccale, peuvent peut4tre contribuer, ^ cause des condi- 
tions de milieu, ^ donner ces touffes de longs filaments, on s'expliquerait alors 
facilement la divergence des caractdres exposes par les divers auteurs, surtout la 
diff4rence des dimensions 

Chester (1901, p 369) gives the followmg generic description. 

Filaments unbranched, non-motile, enclosed in very delicate or rather thick 
sheaths, either fixed or associated in shmy masses The separation of the fila- 
ments and the presence of a sheath is demonstrated by special methods of stain- 
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mg The contents of the filaments become segmented, forming round or ovoid 
gonidia, which escape from the sheath and develop mto filaments Gonidia non- 
motile 

In this he is followed by Allen J Smith (1902, p. 272). Erwin I 
Smith (1905) rejects the name as a generic designation. 

Petruschky (1913, p 270) mciudes this as one of the genera of the 
trichobacteria which never shows branchmg, is never wavy, with 
stiff jfilaments m which stages of division are to be recognized with 
difficulty 

EUis (1907, p 515) uses the L ocfiracea as the type of the genus, 
defining the genus as consistmg of organisms with sharply defined 
stiff membranes FoUowmg are some of the prmcipal characteristics 
of the organism Usually associated with Galhonella ferrugtnea, 
over which it preponderates to the extent of about 20 to 1. Organism 
consists of a number of straight filaments fiee at both ends Ends 
often unsymmetncal Membrane Yery sharply contoured, mtemaUy 
as well as externally Breadth vanes from 1| to 2ju, but when covered 
with ferric hydroxide often reaches 3ju and moie Length reaches up 
to 200 ai and possibly more Foimation of conidia takes place by means 
of a process of buddmg, constriction takmg place as soon as the requi- 
site length has been obtamed Sometimes the constiiction is prolonged 
so that a number of quiU-like structuies are seen protrudmg from the 
organism Eventually these also aie abstricted and elongate to form 
new threads The conidia are o\al m shape and measure about 1/x 
m breadth and about IJm in length Each has a smgle membrane 
Multiplication also takes place by cell-division At various unequal 
distances along both sides of the membranes, small nodules are formed 
Each nodule dmdes mto two, the spht takmg place between the two 
daughtei-nodules As the pairs of nodules are not exactly opposite 
the pairs on the other side of the membrane the daughter-cells are not 
symmetrical at the ends The cell- and conidium-contents are per- 
fectly homogeneous In no stage of its Me-histor}' is any motility 
observable 

Jordan (1908) mciudes m the genus those trichobacteria wuth un- 
branched filaments 

Schwers (1908) used the name Lepiothrix ochracea 

West (1904, p 334) hsts L ochracea as a symonym of Lyiighya och- 
racea among the Alyiophyceae 

Orla-Jensen (1909, p 331) mciudes Leptothnx as the fifth genus of 
his Tnchobactenaceae in which the cells are unattached, not spiral, 
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unbranched, without sulphur granules and m filaments He con- 
cludes that Oalhonella and Spirophyllum are growth forms of this 
genus 

Heim (1911, p 254) agam emphasizes the L buccahs type He says 

Diese in der Mundhohle anzutrefienden Mikro-organismen sind steife, unverz- 
weigte, fadenahnliche Gebilde, die sich mit Jodlosung gelb farben Es gibt 
auch fadenartige Mikroorganismen, die sich mit Jod violett farben, sie sind bei 
Munderkrankungen wiederholt in kornerartigen Gebilden gef unden worden, die 
m ihrem Aussehen an Aktmomyzeskorner erinnerten Genaueres liess sich uber 
sie nicht ermitteln, well ihre Zuchtung bis jetzt nicht gelungen ist 

The legitimacy of L ochracea as a species name is disputed by 
Mohsch, who reduces this designation to a synonym of Chlamydothnx 
In a careful study of the organisms of the teeth Khgler (1915, p 328) 
cultivated fifteen strams of Leptothnx buccahSf and used this designa- 
tion His characterization is as follows 

Morphology A thick, long, straight, or curved thread with a club-head at one 
extremity and a tapering end at the other It is generally 0 8-1/* thick and 
upwards of 10/* in length Chromology It stains readily with anilin dyes in 
young cultures In older cultures it has the appearance of a faintly stained 
sheath enclosing a number of heavily stained granules Young cultures are 
Gram-positive In older cultures the sheath is decolorized while the granules 
retam the stain It is not pleomorphic but the threads fragment very early into 
short, thick rods Coccoidal forms are not seen Biological properties They 
"e anaerobic, facultative-aerobic, non-motile, non-branching threads They 
ow at 37®C and practically not at all at 20®C Cultu) al character a No growth 
obtained on agar On glucose-agar-plates they give minute pin-point colonies 
ter 3 to 4 days’ incubation Examined microscopically with a low power, they 
ave a dark center with hairy outgrowth They grow fairly well in serum-glu- 
ose-agar, best in the stab and only sparsely on the surface The surface colony 
IS raised, round, Tvhitish, lustrous, rarely more than 0 5 mm in diameter The 
addition of salivary mucinate to ordinary agar renders the latter a very favorable 
medium, a thin, grayish, white, spreading growth being obtained in 24 hours 
Glucose, sucrose and maltose are fermented, but lactose is not attacked Gela- 
tin is not liquefied and neither indol nor ammonia is produced 

It IS evident from the precedmg discussion that the name Lepto- 
thnx has been used m four different ways 

1 Leptothrw A genus of algae which may or may not include L ochracea 
2. Leptothrw A genus of iron bacteria with type L ochracea 

3 Leptothnx A genus of elongate bacteria, principally from the mouth, 
with L buccahs as the type 

4 Leptothrw Any elongate, rod-shaped organism 
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It would seem logical to make the first named species, L. ockraceay 
the type This would limit the genus to the iron bacteria. The 
mouth forms may well be placed m the genus Leptotnchia m accor- 
dance with the proposal of Trevisan. 

This was done by Buchanan (1918, p 303) m the description: 

Filaments of cylindric colorless cells, with a sheath at first thin and colorless, 
later thicker, yellow or brown, becoming encrusted with iron oxide The iron 
may be dissolved by dilute acid, whereupon the inner cells show up well Multi- 
plication IS through the division and abstnction of cells and motile cylindric 
swarm cells Swarm cells sometimes germinate in the sheath giving appearance 
of branching Pseudodichotomous branchmg maj occur 

The type species is Leptothrix ochracea (Leiblem) Kuetzmg. 

Castellani and Chalmers (1919, p 1068) give the foUowmg descnp- 
tion of the genus and designation of type species. 

Filamentous fungi with long, very thin mycelial threads, with no capsule or 
only a very delicate one, non-branching, non-septate, generally non-cultivable 

Type species Leptothrix maxima Miller 

Some five species are listed, all parasitic 

Lieske (1921, p 2) regards L ochracea as the generic t}T)e 

Bergey et al (1923, p 390) follow Buchanan mcludmg the genus 
as the first m the family Chlnmydobactenaceae 

Leptotnchacei A family name used b} Schroeter (1886, p 170) 
for Zopf’s Leptoincheen (qv) The follotsing genera are included 
Leptothnr Kutzmg, Beggiatoa Tievisan and Crenothiix Cohn 

Leptotnchaceae The corrected form of Leptotnchacei used by 
an abstracter (Journ Roy Mic Soc , 1890, p 758) of the woik of 
Hansgirg (1890) 

Leptotncheae. A family name given by Kuetzmg (1843, p 198) 
to a group of algae mcludmg the genus Leptothrix Later it vas used 
as a “generic” name by Sternberg (1892, p 19) with the description 

The vegetative cells present rod-shaped and spiral forms, and grow out into 
straight, wavy or spiral filaments, these may show a difference between the two 
extremities of base and ape\ Cocci-liLe reproductive bodies are formed by seg- 
mentation of the rod-shaped elements in these filaments In some of the species 
the segments are enclosed in a common sheath. Subgenera, Leptothrix j Beggia- 
toa^ Crenothrix^ Phragmidiothrix 

Leptotricheen. A family name used by Zopf (1885, p. 51) with the 
foUowmg diagnosis 
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Sie besitzen Cocen-, Stabchen-, Fadenfonnen (welche einen Gegensatz von 
Basis und Spitze zeigen) Letztere gerade oder schraubig Sporenbildung 
nicht nachgewiesen Genera Beggiatoaf LeptothriXy Crenothrix^Phragmidiothix 

Later Baumgarten (1890, p 12) used the same family name as a 
‘^genus^' with the following description 

Leptoturicheen (Zopf) die vegetativen Zellen besitzen Stabchen- und Schrau- 
ben Form, durch Verbildung der Einzelzellen entstehen grade, wellige und schrau- 
bige Faden, die F^-den zeigen bisweilem dadurch, dass das eine Ende sich an einer 
Stelle des Nahrbodens festsetzt, einen Gegensatz von Basis und Spitze An den 
freien Enden der Faden gliedern sich kugelige Bildungen ab, welche theilweise 
wohl unzweifelhaft die Bedeutung von Arthrosporen haben, ob diese kugeligen 
Glieder, wie Zopf annimmt, unter Unstanden auch direct theilungsfahig sind, 
d h also sich wie echte Kokken verhalten, erscheint noch sehr fraglich Bei 
einigen Arten dieser Gattung (Crenothrixarten) bilden sich um die Faden Schei- 
den, in denen sich Eisensalze allagern konnen 

Untergattungen Leptothnxj Beggi.atoa, Crenothnx, Phragmidiothrix 

Hueppe (1891, p 30) also used this form of spelling 

Leptotnchia A genus of bacteria created by Trevisan (1879, p 
138) with the description ^‘Somatia cyhndnca^ plus minus distincte 
arUculata, tenuia elongata, filiformia, rectaj lacce fasciculata '' The 
justification for this name for a group of organisms from the older 
genus Leptothnx is given as follows 

Da denominazione geneiica Leptothnx fu tanto istrattata che sarebbe forse 
miglior partito matterla fatto da parte, in ogni caso spetta alle Alghe, Percio, e 
per mutare il meno possibile, modificherei la desinenza 

One species, L buccahs is given with Leptothnx buccahs Robin and 
Lebert as a synonym Trevisan (1889, p 10) included this as the second 
genus of his tribe Leptotnchiee Fouiteen species aie listed, the thir- 
teenth in the list being Leptotnchia buccahs The synonomy and generic 
diagnosis are given by De Tom and Trevisan (1889, p 932) as follows. 

Leptotnchia Trevisan (1879) Batter ital , p 14, Gen , p 10, Leptothnx Kuetz 
(1843) Phycologia generalis, p 198, exparte, ein Winter Die Pilze, p 56, 
Schroet Pilz Schles , p 170 Leptonema Rabenh (1857) non Jussieu (1824) nec 
Hooker (1844), Ophryotknx Borzi (1878) N Giorn bat ital , x , p 274, Thiothnx 
Winogradsky (1888) Beitr I, p 29 Filamenti cylindrica, vagina tenuissima 
obducta, articulata, simplica, basi ab apice superior! distincta, inaequilata, ut 
plunmum propter pulvinulum mucosum afl&xa, raro libera, immobilia vel rans- 
sime lente oscillantia Multiplicatio filamentorum divisione ad unam direc- 
tionem in articulos mobiles (baculogonidia) secedentium 
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Thirteen species of this genus are hsted, included under four sub- 
genera, Leucothnx Oeisted, Ophryothnx Borzi, Thiothnx Winogradsky 
and Leptotnchiella Tre^isan 

It is of interest to note that the original species named (Leptotnchza 
bmcalis) is no longer mcluded, but removed to the genus Rasmussenta 

Wmslow et aL (Committee Soc Am Bact , 1917, p. 555) accept this 
genus with the foUowmg description 

Thick, long, straight or curved threads, frequently clubbed at one end and 
tapenng to the other Gram-positive when young Threads fragment into 
short, thick rods Anaerobic or facultative Xon-motile Filaments sometimes 
granular, non-branchmg Xo aenal hjrphae or conidia Parasites or facultative 
parasites 

The type species is Leptotrichia Imccahs (Robm) Trevisan 

Buchanan (1918, p. 405) states “Rod shaped or filamentous cells, 
non-motile, unbranched, without aenal h 5 rphae or conidia* parasites 
or facultative parasites 

Bergey et al, (1923, p 338) follow the Committee, including this as 
the second genus of the family Actinomyceiaceae 

In spite of Trevisanos disavowal, Leptotnchia buccahs (Robm) 
Trevisan is the type of the genus 

Leptotnchieae A tribal designation used by De Toni and Trevisan 
(1889, p 932) vith the follow mg description ''Spoiae nullae a it saltern 
hmusque numquam detectne Filnmenia simphcin ” 

The followmg genera aie included, Leptoti uhvi Trevisan Phiagmid- 
tothw Englei and Beqgiatoa Tievisan 

Leptotnchiee A name given b\ TieMsan (1889, p lOj to the second 
tribe of his suborder Tncogene The description is “Semplice ’’ Six 
genei a w ere included, Cladothi zr, Leptotnohia^ Phragmidioth ix, Beggiatoa, 
Kurthia and Billetia 

Leptotnchiella The fourth subgenus of the genus Leptotnchia 
accoidmg to De Tom and Trevisan (1889, p 935) The sole descrip- 
tion IS “Zoobia 00 The only species is Leptotnchia amphibola Tre- 
visan, fiom the stomach of a dog, the Streptomesobacterio of Maggi 

Leucocystis. A generic name proposed by Schroeter (1883, p 196) 
foi the species Leucocystis cellans The organism was found in slimy 
masses on the walls of wme cellars The origmal description follow s 

Die Hauptmasse des Schleimes wird gebildet durch zahllose Schizom\ ceten, 
die verschiedeuen Gattungen angeboren Die haufigste und zwar uberall mit 
Regelmassigkeit vorkommende Form ist em eigentbomlicher Mici ococcuSj den 
ich als Leucocystis cellans be&clireiben will Er bildet kugelige oder kurz ellip- 
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tische Korper von l,5-2;£ Lange und etwa 1-1, 5/i Breite, die farblos, stark licht- 
breckend smd Sie werden von einer weiten Gallerthulle umgeben, die den Durcb- 
messer des Coccus urn das Mekrfache ubertnfft, und dadurch eine Weite von 5 
bis SjLt erreicben ka-nn Die Coccen mit ihren Hullen liegen dicht an einander, 
grosse Klumpen bildend, die Hullen fliessen aber nicht zusammen, sondern zeigen 
sicli bei Zerdrueken der Ballen immer gesondert Man findet in den verschie- 
denen Ballen Coccen in den verschiedenen Entwickelungszustanden, aus denen 
man erkennt, dass sicb die Coccen durcli fortgesetzte Zweitheilung in alien drei 
Richtungen des Raumes vermehren Bis zu einer gewissen Grenze bleiben sie 
dabei in der Mutterhulle eingeschlossen, man findet daher Hullen, welche emen, 
andere, welche zwei, vier und selbst acht Coccen enthalten Die Hullen, die 
mit zahlreichen Coccen gefullt sind, smd etwas welter als die, welche nur wenige 
enthalten, aber im Verhaltniss nicht so dick Durch Anilin-Farbstofie wurden 
die Coccen stark tingirt, aber auch die Hullen farben sich durch dieselben kraftig 
Wendet man starke Farbstofflosungen an, so sieht man dann nur die stark gefarb- 
ten Hullen, die selbst das Bild nesiger Coccen vortauschen Bei vorsichtiger 
Farbung, indem man sich durch scharfes Aufpressen und Abziehen des Deckglases 
erne sehr dunne Schicht darstellt, diese uber der Flamme massig erwarmt, dann 
mit nicht zu stark concentrirter Farbstofflosung allmahlich farbt, erhalt man sehr 
schone Bilder, m welchen sich die Coccen lebhaft, die Hullen schwach gefarbt 
zeigen Bei Betrachtung unter Oelimmersion und mit Beleuchtungsapparat 
sieht man nun, dass haufig die einzelnen Coccen in der Mutterhulle besondere 
Hullen umgeben, oft auch ist die Mutterhulle aus mehreren bis zu 5, verschiedenen 
Schichten gebildet, so dass das Ganze im optischen Durchschnitt fast das Aus- 
sehen ernes Kartofielstarkekornes erhalt Wurden die Coccen mit alkalischen 
Farbstofflosungen gefarbt, so wurden sie durch Zusatz von Sauren wieder voll- 
st&ndig entfarbt 

Diese Coccen haben in ihren emfachsten Entwickelungszustanden eine gewisse 
Aehnlichkeit mit denen, welche von C Friedlander bei den an crouposer Pneu- 
monie leidenden Kranken in den Lungen mit Constanz gefunden worden smd 
Bekanntlich smd auch diese Coccen mit einer starken Schleimhulle umgeben, 
imd auch bei ihnen smd die ersten Theilungszustande meist noch in diesel be 
Hulle eingeschlossen Weiter reicht mdess die Aehnlichkeit nicht Die viel- 
kermgen Cysten von LeucocysUs smd bei dem Pneumonie-Coccus {Leucocysin 
Pneumoniae) nicht gefunden, auch ist bei ihm eine Schichtung dei Hulle nicht 
nachgewiesen 

Ich babe den Coccenschleim wochenlang im feuchten Raume unvenmdert 
gehalten, erne wirkliche Ziichtung der Coccen, eine Vermehrung derselben habe 
ich aber bis jetzt nicht erzielen konnen In Alcohol lassen sie sich sehr gut con- 
serviren, sie nehmen auf Zusatz von Ammoniak nach langer Conveivirungen ihre 
urspningliche Gestalt wieder an, zeigen auch Hulle wieder unveiandert 

Later QS84, p 299) he concluded the organism to be the same as 
Eiehonema Later (1886, p 152) he gave the followmg generic diag- 
nosis ^'ZeUen kuglig oder elliptisch emzeln oder zu mehieren zusam- 
menstehend, von weiten, mehrschichtigen fest abgegienzten Galler- 
thullen umgeben und in Schleimmassen zusammenfliessend ” 
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Hansgirg (1888, p 266) noted the piesence of this organism in wme 
cellars, and gave Erehonema hercynicum Ktz as a sjmonjmi The 
genus is also recogmzed by De Tom and Treinsan (1889, p. 1041) 
with the description 

Cocci globosi V divisiones tempore globosoovoidei, pauci in muco matncah 
mdulantes, segregati, in familias parvulas, smgulas cystidibus universalibus, 
amphs, crassis, plurilamellosis, gelatinosas, involutas, inordinate consociati 
Cystides m membranulam mucosam confluentes C\stides speciales nullae. 
Cocconim divisio in tres directiones Obs Generis Thiothece clade affines, a 
quo cystidibus e stratis pluribus latis efformatis in primis distinquitur 

The only species given is Leucocystis cellaris with the variety caver^ 
narim Hansgirg 

Migula (1900 p 195) reduced this geneiic name to a synomm of 
Micrococcus^ the species becoming Micrococcus cellaiis. The genus 
IS lejected by Erwin F Smith (1905) Appaiently the name has not 
been recognized b\ other authors 

If the organisms descnbed b} Schroeter is worthy of generic rank, 
piobabH Leucocy^tib is valid as its name 

Leuconostoc A generic name pioposed by Van Tieghem (1878, 
p 19S) for the oiganism studied by Cienkowski and regaided as re- 
sponsible for the foimation of gum m sugai factones Cienkowski 
(1878) named his oiganism A'^cococciis nmentei oides Van Tieghem 
showed that this organism was distinct from Cohn s A^cocolcu'^ (q v ) 
The genus Leuconostoc w^as cieated with the followmg diagnosis 

Cellulae achromaticae minimae globosae in catenas la\as flexuoso-carvatas 
implicata, vagina gelatinose cartilaginea lobata crassissima circuindatas con- 
sociatae Vaginae in thallum gelatinose-cartilagmeum, subglobosain \el cris- 
sissimo membranaceum, irregulariter e\pansum, extus cerebroiueutn in+us 
pseudoparench^maticum aggregatae Sporae singulae globosae majores, ter- 
minales vel interstiales, pachydermaticae, intus homogeneae 

Van Tieghem places Leuconostoc among the Nematogenae of Cohn’s 
classification, while Ascococcus was placed by Cohn m the Glaeogenae 

The genus with its species Leuconostoc mesentei oides (Cienkowski) 
Van Tieghem was recogmzed by Wmter (1880) and by Grove ( 1884, 

p 16) 

It was included by Van Tieghem (1884) m the tribe Oscillanae of 
the family Nostocaceae De Bbxj (1884) describes the genus as 
consistmg of rosaries of cocci embedded m fiim sheaths of mucilage, 
and with arthrospores Zopf (1885, p 61) states ^‘Bildet Coccen 
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und Stabchen Sporenbildung in Coccen Hueppe (1886, p 144) 
included Leuconostoc m his ^'Gattung Arthro-Kokkaceen ” Schroeter 
(1886, p 154) likewise emphasizes the production of spores His 
diagnosis is as follows 

Vegetative 2ellen kugelig, zu Ketten verbunden Jede Kette in eine beson- 
dere Scbleimkapsel eingescblossen nnd in grosserer Menge zu zahen Schleim- 
massen verbunden Sporen aus einer Zelle (einem Gliede der Kette) gebildet, 
welche auschwellt und sick nut emer festen Membran umgiebt Aus jeder Spore 
geht bei geeigneter Ernahrung eine neuer Kette hervor 

Maggi (1886, p. 84) recognized the genus 

Ludwig (1886, p XXV) named a Leuconostoc Lagerheimit from the 
oak slime 

Hansgirg (1888, p 266) placed this genus m his subfamily CysUh 
coccaceacj and described a variety, suhterraneum of a L Lagerheimit 
first noted by Ludwig (1886, p XVII) 

This genus is described by Trevisan (1889, p 28), De Tom and Tievi- 
san (1889, p. 1051) and by Sternberg (1892) Ludwig (1892, p 29) noted 
that the genus contamed organisms m which spherical cells occurred m 
chams and embedded m shme Lehmann and Neumann (1896, p 102) 
concluded that Leuconostoc is only a Streptococcus with enoimously thick- 
ened capsules Mac6 (1897) used much the same description as Schroe- 
ter Migula (1900, p 25) followed Lehmann and Neumann in concluding 
that Leuconostoc is not distinct from Streptococcus ^ and combined the 
two genera under the latter name The interpretation of Migula has 
been accepted by most subsequent authors Baiendrecht (1901, p 
632) described a Leuconostoc agglutinans, a lactic acid organism from 
wort It was later named Lactococcus agglutinins by Beijeiinck 
(1908, p 644) The generic name is rejected by Erwin P Smith 
(1905, p 174) 

Wmslow and Rogers (1905, p 669) have revived Cohn's AscococcuSf 
accreditmg it to Cienkowski and emending it to replace Leuconostoc 
They state 

Van Tieghem (1878) a little later worked on the same form {Ascococcus meseu” 
teroides Cienkowski) and substituted for Ascococcils the generic name Leuconostoc 
in order to emphasize the resemblance between zoogloea-forming Coccus and 
the blue green alga, Nostoc 

It would seem, however, that Cohn's name Ascococcus was apphed 
to an entirely distinct type of organism, and that the Wmslows' sub- 
stitution of Ascococcus IS unfortunate Their characterization of the 
genus, however, gives the modern conception of this form 
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Sapiophytic, growing vigorously in sacehaxine solutions Cells in pairs or in 
true chains In presence of certain carbohydrates large, lobed, gelatinous masses 
of zoogloeae are formed Fermentation powers high, acid being produced in 
dextrose, lactose and saccharose 

VuiUemm (1913, p 520) concludes that Leuconostoc should be 
treated as a section of the genus Streptococcus 

Buchanan (1917, p 611) states 

Saprophytic, usually growing in cane sugar solutions Cells in chains or pairs 
Forming large zoogloeal masses when grown in sugar solutions Produces acid 
actively from carbohydrates Some types at least are Gram-negative 

The type species is Leuconostoc 7nesenteToides (Cienkowski) Van Tieghem 

Winslow et al (Committee American Soc of Bact. 1920, p. 206) 
give the foUowmg diagnosis 

Saprophj tes, usually growing in cane sugar solutions Cells in chains or pairs, 
united in large zoogloeal masses Some t\ pes at least Gram-negative 

T-^pe species, L rnesenteroides (Cienko’^ski) Van Tieghem. 

Bergey et aL (1923, p 45) follows the Committee, mcludmg the 
genus as the second m the tribe Streptococceae 

Leucothnx. A generic name adopted from Oersted (1844, p 44) 
by De Toni and Trexasan (1889, p 932) to serx^e as a subgenus of 
Leptotrichia Trevisan The type species is Lepiotrichia {Leucothnx) 
mucor (Oersted) Tre\ isan The subgenenc description given is simply 
^^Marinae, majores * Leucothnx was previously used by Trevisan 
(1879, p 138j as a synonym in part of Beggiatoa 

Lmeola A name used by von Baer (1827, p 748) m the following 
sentence 

Die Reihe fur die Thiere des T\pus mit vorherrschender L ns:endiinen«5ion 
beginnt mit lebendigen Faden, Lmeola (so mogen die einfachsten Vibruren 
heissen), reprasentirt sie un+er Jen Protozoen 

Lipobacter. A generic name proposed b} de Kruyft (1906 n 1) 
for bacteiia which h^-diolyze and ovdize iat These oi gan.sm^ are 
common in the soil, hydiolyzing fat to glyceime and fatty acids and 
latei oxidizing each of these pioducts 

If these organisms are deserving of geneiic recognition, this name 
possibly would be vahd, although his species w^ere numbered only and 
not named 

Liquidobactenuin A generic name proposed by” Orla-Jensen (1909, 
p 337) for organisms of the Proteus type He says 
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Die Definition einer Proteus Baktene wird daher Eine sporenfreie, pentnche 
Stabehenbaktene, welcbe die Gelatine verflussigen kann, und ihr Gattungsname 
ronsz in Analogic nut meiner ubrigen Nomenklatur Liquidohacteiium sein Laut 
dieser Definition mnssen wir unter anderem die farbstofibildenden Bakterien 
B prodig%osu7n und B v%olacevM als Proteus-Baktenen betrachten Dies stimmt 
auch gut denn beide erzeugen Indol und andere stinkende Produkte Ueberdies 
bildet Lzquidobactenum prodigtosum ebenso wie Liqmdohactenmn vulgar e aus 
Zucker vornehmlich Bersteinsaure und Ameisensaure Es ermnert durch sein 
hohes Fettspaltungsvermogen an Liquidomonas fluorescent und durch seine 
Vorliebe fur starkehaltige Substanzen an die Kartoffelbacillen 

The genus is assigned to the order Pentnchinae family Alhah- 
hactenaceae, and is defined as requiimg as a rule organic N sources, 
and as being an aerobic decay bacterium which does not produce 
spores, and which liquefies gelatin 
Smce it IS fiist mentioned, probably Ltqmdobactenum prodigiosum 
(Ehrenberg) Orla-Jensen is to be regarded as the type 
Liqmdococcus. A geneiic name proposed by Orla-Jensen (1909, 
p 332) The genus is included in the family Lumzmbactenaceae of 
the order Cephalotrichinae 

It IS defined to contain those cocci which liquefy gelatin and which 
do not as a lule require oiganic nitrogen sources for development 
No species is named or designated 
As a geneiic name Liqmdococcus is probably best regaided as invalid 
or as a synonym of Staphylococcus or Mia ococcus 
Liquidomonas A genus of bacteria proposed by Oi la- Jensen 
(1909, p 332) It IS included in the family Luminohactenaceae ot the 
order Cephalotnchinae It includes straight rod-shaped organisms 
which are active liquifiers, which as a rule do not requiie oiganic nitro- 
gen, aeiobic and are as a rule fluoiescent and sometimes denitrifying 
The first mentioned organism (type) is Liquidomonas fluoiescens 
Oila-Jensen 

Lafcei (1921, p 271) he states 

As the property of liquefying gelatin also cannot be adopted as a generic 
charactei, I think it would be best to group together my earlier genera Demtro- 
monas and Liquidomonas in a single genus, which can be conveniently termed 
Fluormonas, as the bacteria of this group are ordinarily fluorescent I cannot 
agree to call this genus Pseudomonas merely out of regard for so-called priority, 
as each and all of the bacteria which belong to the order under consideration are 
really Pseudomonades as well 

And also 
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Perhaps the Committee is right in not regarding the Proteus-bactena (my 
genus Liqmdomonas) as a separate genus, as their whole metabolism indicates 
that they are to be looked upon as gelatm-hquefying Coli- and Aerogenesbactena. 

Probably this genus is to be regarded as a synonjun of Pseudommas. 

Liqmdovibno. A generic name proposed by Orla-Jensen (1909, 
p 334). It IS included m his family Lummibactenaceae of the order 
Cejphalotrichinae. 

The generic characters are Cells bent or spiral, usually not requirmg 
an organic source of nitrogen, aerobic, often photogenic The t3?pe 
species given is Liqmdovibno comma 

This name is probably to be regarded as mvahd, and a synonym of 
Vtbno or of Microspira 

Lophotricha. A group name proposed by Alessea (1891) to mclude 
bacteria with a cluster of flagella at one pole 

Lumimbacteriaceae. A family name proposed by Orla-Jensen 
(1909, p 333) to mclude the photogenic and fluorescent bacteria which 
do not contam sulphur or bacterio-pmpunn, cells never m thread- 
like filaments and with no tendency" to branching The genera m- 
cluded are DenitromonaSj Ltquidomonas, Liqmdococcus, Solidococcus, 
and Liqmdovibno 

Macintoshillus. A name given by Heller (1922, p 13) to the third 
genus of her tribe Clostndioideae with the foUowmg descnption 

Clostridioideae that do not liquefy gelatin They produce acid and gas and no 
putrefaction in meat media The^ do not readily attack milk and they ferment 
fe\v or no sugars Gram-negative rods with parallel sides and with terminal 
spherical spores Colonies in deep agar are small and irregular but not woolh 
Frequently found in wounds Apparently incapable of invading tissue 

Type species tetanomorphus I pseudotetanus bacillus McIntosh (p 32), BaciU 
lus tetanomurphus Committee (,p 41)), as described by the Committee Glucose 
and maltose are fermented 

Macrococcus A name occasionally used to contrast v,ith micro- 
coccus It appaiently has not been used as a generic name It has 
the same meaning as megacoccus which is the preferable form It 
has been used pimcipalb" with the spelling <qv) 

It IS listed among the i ejected names by Erwin F Smith i 10 'j5) 

Makrokokkus. A name used by MiUei (1S92 p 73) in his discus- 
sion of cocci He states '^Dieselben zeigen sehi \eischiedene Dimen- 
sionen, von sehr klemen runden Kokken bis zu aufi allend grossen Kok- 
ken “]Makrokokken ” It is an aberrant spelling of Macrococcus 
(q.v ) A better form is Megacoccus It is not a generic name 
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Malleomyces* According to Trevisan fl879, p 144) this name was 
applied by HaUier to the organism causing glanders^ with the name 
Malleomyces equestrzs It is possible that this should displace the much 
less appropnate Pfeifferella as a generic designation for the glanders 
group 

Mantegazzaea. A genus created by Trevisan (1879, p 137) The 
description is as follows 

Somatia fusiformia vel cylindnca, distincte articulata, valida abbreviata, 
recta, segregata Oss VI appartegono due specie Mantegazzaea Ctenkowsktt 
e M articulata {Bacterium articulatum e B triloculare Ehrenh , (1831) La prima 
ncorderebbe alquanto per la forma Bacterium roseum e Bacterium fusiforme di 
Warming, la seconda Bacterium Lineola Da Bacterium pero differiscono perche 
evidentemente composte di piu cellule, ne ad alcun altro genere di Vibnoniee 
potrebbersi nfenre II nome genenco ncorda Paolo Mantegazza, che pnmo di 
tutti (1851) investigo e descnsse le spore perduranti delle Battenacee in ger- 
minazione 

Later (1889, p 12) he included it as the fourth genus of the tribe 
Bacdlee Five species are listed The geneiic description is ‘^Bacuh 
fusiformi con protoplasma uniformemente diffuso Spore ignotae 

The synonomy given by De Toni and Trevisan (1889, p 942) is as 
follows 

Ehahdomonas Cohn (1875) Beitr 1, 3 p 167 (nomen inoptum) 
Rhahdochromatium Winogr (1888) Beitr 1 p 100 et in Bot Centialbl 
1889, N 6, 172 

The diagnosis is as follows “Baculi fusifoimes vel subcylindracei, 
recti, plasmate uniformiter diffuse, dmsione transversali sese multi- 
phcantes Sporae ignotae 

Two subgenera are recognized, Rhabdochromatium with thiee species 
and Eumantegazzaea with three 

This generic name has not been generally recognized by writers on 
bacterial nomenclature Vuillemm (1913, p 521) has proposed that 
this name be retained as one of the ^fformogenera conservanda^^ with 
Mantegazzaea (Baallus) hastths (Seitz, 1889), the fusiform bacillus 
of the medical writers as the type species This last suggestion would 
be mvalid because of the earlier use of the name Fusiformis 

The type species (first species named and described) is Mantegazzaea 
CienkoiLshi Trevisan It is an organism occurring upon the surface 
of putrefying meat Its identification is probably quite uncertain. 
It IS qmte improbable that it is related to the socaUed ^ffusiform'' 
mouth bacteria, and its use should not be revived 
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Martelliflus. A aame given by Heller (1922, p. 25) to one of the 
genera of her tnbe Putnficoideae 

Hardy Putnficoideae that in meat medium multiply rapidly at an early stage 
of incubation, producing a greyish coloration and later a blackish deposit on 
the meat particles, and after three days' incubation cease to multiply actively 
Sporulate early in the development of a culture, later cease to do so but vegetate 
very slowly Produce very little gas in meat medium Digest milk Attack 
a few sugars Heavy deeply gram-positive rods, may vary greatly in size. 
Spores usually cocoon-shaped, usually median or sub-terminal, do not greatly 
bulge the sides of the bacillus Colonies m deep agar lenticular, irregular, or 
stellate Common putrefactive organisms that readily invade tissue in com- 
pany with other organisms, producing a greenish proteolyiuc gangrene I have 
found them in the heart's blood and organs of a woman dying of pernicious vomit- 
ing and uraemic poisoning and apparently the only invader in a mouse dying from 
an otherwise unknown cause The Committee find B hifermentans in acute eases 
of gas gangrene TTemberg and S^gum state that such an organism invades 
gumea-pigs in company with B perfringens It is possible that MartelUllus 
bacilli produce metabolites poisonous to themselves and to animals and that cause 
early sporulation They frequently cease active multiplication when the culture 
has a reaction near pH 7 0 

Tj'pe species M hifermentans (Bacillus hifermentans-sporogenes Tiss er and 
Martellj ) as defined by Tissier and Martelly 

Mastichomonas A subgenus of Monas used by Diesmg (1S50, p 
22) Enlows (1920, p 55) states 

A.ninialcula solitana libera Corpus ecaadw^tum e^ongatum, sabglob>Huiii, 
ovatum, turgidun, v planum, hand \ moll’tie sua solum mutabde, dnjs’one 
spontanea siniplici perfecta bip'^rtitum V inJxMsum Os terminile Flj»j:ellum 
simplex Ocellus nullus Est Parenema (Eupareaemai corporc baud mu^abile 
Includes under this subgerus 22 species iMastiche^u nn> ter mo Muller 

(Ehrenberg) M (Mu'^tiche nona » punc^n* M f 1/ ' Icn^ V / 1/ ■ o'' euii, etc 

Megabactena Use asciibed to Billioth (1874, p 10) for one of 
the grotvth foims of his Coccohactena septia See Megahadentti 

Megabactenen A casual name used by Billioth (1874, p 10) 
for one of the growth foims of his Coccohactena septica 

Megabactenum. A name asciibed to Billroth (1874, p 16) with 
the spelling Megabactenen to designate that growth form of his pleo- 
morphic Coccohactena septica in which the cells assumed the shape 
of large rods The name has apparently never been used as a generic 
designation, although Smith (1905) has mcluded this name m his list 
of mvalid bactenal genera 

Megacoccos. A name used by Billroth (1874, p 16) for a growth 
form of his pleomorphic Coccohactena septica m which the cells assume 
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the form of large cocci The name has apparently never been ac- 
cepted as a genenc designation, although it is included by Smith 
(1905) (with the speUmg Megacoccus) m his list of invalid genera 

Megacoccus, Maggi (1886, p 83) termed one of his bacteria (the 
fermentum butyricum of Fitz ) Micrococcus {Megacoccus) butyncus 
The name was listed as invalid by Erwm F Smith (1905, p 152). 

The mcidental use by Maggi is scarcely suj£cient to validate the 
term 

Megalothriz. A generic name proposed by Schwers (1912, p 273) 
to designate a genus of iron bacteria, with the single species Megalo- 
ihnx discophoia The original description follows 

Besonders ist mir seit Jahren eine Fadenbakterie aufgef alien, welche sich von 
den Leptothrix ochraceor Faden stets leicht unterscheiden liesz durch einen zarter 
abgegrenzten Kanal und durch erne sehr breite, homogene, oder sehr feinkor- 
nige, graue, hellgelbe oder heliorange Scheide, deren Umfang nur langsam nach 
einem Ende des Fadens abnahm, seltener kam eine Dichotomie vor, selten auch 
war es mir moglich, durch die dicke Scheide ein deutliche Einteilung des Fadens 
in langliche Zellen zu sehen 

Diesen eigenartigen Faden beobachtete ich zuerst nur spartlich bei zahlreichen 
anderen Bakterien, bis ich einen eisenhaltigen Niederschlag auffand, der aus lau- 
tei solchen Faden bestand Auffallend was m diesem Praparat schon bei gennger 
Vergroszerung, die Gruppierung der Faden, deren Buschel peruckenformig an 
einer Seite scharf abgregrenzt waren Bei genauer Beobachtung konnte man 
erkennen, dasz jeder Fader fur sich an seinem dicken Ende mit einem dunklen 
Quertnch aufhorte, und dasz gewisse dieser Buschel von diesem Strich ab auf 
einer dunnen Pflanzenwurzel hafteten Ferner hesz sich bei vereinzelten Faden 
de er 8tnch wiederfinden, bei anderen zahlreichen Faden Tvar aber der Strich 
durch eine runde Scheibe erzetzt, in deren Mitte der Kanal des Fadens deutlich 
endete Dazu boten die isolierten Faden me em solches Bild an beiden Enden 
Bei Bruchstiicken waren gewohnlich die beiden Enden ohne Haftscheibe, nur 
selten war diese an einem der Enden vorhanden Es handelte sich also hier um 
Fadenbakterien, die mit einer Haftscheibe enden, letzere entspricht dem brei- 
testen Ende des Fadens und stimmt mit ihm in der Grosze uberem Je nach der 
Stellung des Fadens wird im Gelatineglvzerinpraparat die Scheibe Seitlich schrag 
Oder von vorne gesehen, und ist stabchenformig, oval oder rund In der Mitte 
dieser runden Scheibe ist ein runder, heller Hof welcher dem Ende des Kanals 
entspricht an dieser Stelle scheint die Scheibe bis auf das auszerste verdunnt zu 
sem Bei Faden von einer Lange von durchschnittlich SOO/z—wenn nicht gebro- 
chen — einer Breite von 10-12^ am dicken Ende und einer Kanalweite von 1-1, 5 m 
hatte die Haftscheibe entsprechend einer Diameter von 10-12^ wovon 1-1, S/z auf 
den Hof entfielen, und erne Dicke von 0,3 bis 0,5jx 

Enlows (1920, p 56) gives the following characterization 

Type species (monotypy) M discophora Threads 300/t long, and 8 to 12f» 
Wide, which contain Inno’iq'h r»alla 1 ^ 10 + r — i _ x-i 
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session always of a delicate sharply defined canal, and a very wide, homogeneous 
or very finely granular, gray, bright yellow or bright orange sheath, whose cir- 
cumference decreases gradually toward one end of the thread, dichotomy rare, 
seldom possible, because of thickness of sheath, to observe the division of the 
threads into the long cells 

Ellis (1913, p 450) after a study of this organism concluded it to 
be simply a growth form of Crenothnx polyspora Cohn 
Melanella. A generic name created by Bory de St Vincent (1824, 
p 46) It IS later described (1826, p 533) as the second genus of the 
family Vihnomdes. The orgamsms were described as hnear or worm- 
like, opaque, not coiled m a discoid spiral 
Bory described at least three species of organisms, Melanella monor 
dina, M flexmsa and M Sptnllum As a generic name this term 
seems to have been used by no other writers. Ehrenberg (1828, p 17) 
gave Melanella atoma as a synon 3 nn of Vibrio hneola and M erythraea 
as a synonym of V rugula Attempts have been made by various 
authors to identify his types, particularly Vmllemin (1913, p 521) 
This author concludes that good geneiic characters and lecognition of 
type species are impossible, and that the name should be rejected 
Trevisan (1879, p 148) regarded Melanella as a synonojun of Vibno, 
hsting Melanella flexuosa Bory and M eiythraea Hempr et Ehrenb 
(1828) as synonyms of Vibno Biigula The name is rejected by Erwin 
F Smith (1905) 

Melococcus A generic name used by Amiradzibi (1907, p 309) for 
the species Melococcus ostjijani?iij an oiganism isolated fiom the ah- 
mentaiy tiact of the bee moth Galena melonella The organism m 
many ways lesembled a Sti epiococcus cultuialh' Growth was always 
slow Gelatin v as not liquefied The oiganism stains v ell v ith fuch- 
sm and by Giam’s method No gas was foiined fiom dextiose 
It vould appear that the desciiption of the oiganism is inadequate, 
and the nomenclatural status of the geneiic name unceitam 
Meloseira (jMelosira) A genus of diatoms created by Agardh 
(1824) The organisms usually known as Galliomlla Jenugema was 
mcorrectly placed m this genus by Ralls (1843, p 351) as Melobira 
ochracea This is one of the genera of diatoms commonly recognized 
today, and the name is invalid as a bacterial designation 
Menmgococcus. A casual name frequently applied to the causal 
organism of epidemic cerebro-spinal menmgitis in man. 

According to Enlows (1920, p 56) the designation was first used by 
Fo^ and Bordono-XJffreduzzi (1888, p 67) The first use m a generic 
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sense, that is, with a species name, apparently is that of Coats and 
Forbes (1911, p 242) who used the combmation Memmgococcus irdror 
cellulans This would seem to validate the name, even though the 
authors were not aware that they were mtroducmg a new generic name 
However, it must be dated from its first use m bmomial nomenclature, 
and must yield priority to Nemena 

Meningokokkus A variant of Meningococcus used by German 
writers as a casual name 

In bmomial nomenclature apparently it was first used by Huebner 
(1896, p 6) m the form Meningokokkus mtraeellulans Neisseria has 
prionty 

Mensmopedia. A genus of blue green algae cieated by Meyen, 
(1839, p 67) Kutzmg (1849, p 471) described the genus as follows 
“Phyccma parvulum non afficum, quadratum, planum, gonidiis quater- 
solidis (Aguaticae) ” Rabenhorst (1865, p 56) gives the foUowmg 
desenption “Cellulae globosae, tempore dmsionis oblongae, tegu- 
mentis subcrassis confluentibus, 4, 8, 16, 32, 64, 128 m familias tabu- 
latas unistratas consociatae, thallum quadratum planum libeie natans 
formantes ” One species mcluded, M liUoralis, is a form that is proba- 
bly to be reckoned among the bacteria 

Mensmopedia is a valid algal genus, its use m bacterial nomen- 
clature is therefore quite mvalid However, certam writers have 
placed m this genus bacteria which resemble Mensmopedia in cell 
shape and groupmg The bactenal equivalent is Merista Van Tieghem. 

Rohm (1853, p 331) placed Sarcina ventriculi Goodsir in this genus 

Zopf (1885, p 51) recognized this as a bacterial genus with the diag- 
nosis “Tafelcoccen Theilungen nach zwei Richtungen des Raumes, 
zur Bildung von Zellflachen m Tafelform fuhrend, deren Glieder 
Spater ausser Verband treten ” The only species assigned to the 
genus was the Mensmopedia Gonorrhoeae, the newly described gono- 
coccus As a bacterial genus, Mensmopedia was also recognized by 
Billet (1890, p 24) with the description “Meribmopedia, zoogl4e 
tabulaire, & elements unis par 4 ” Sternberg (1892, p 17) hkewise 
mcluded this genus m his classification of the cocci Lehmann and 
Keumaim (1896, p 102) conclude that all forms mcluded m Mens- 
mopedia should be placed m Micrococcus. The name is rejected by 
Erwin r Smith (1905) 

Caspary (1874, p 104) named an organism Mensmopedium Reiten- 
bachii, uhich was mcluded among the bactena as Lampropedia Reden- 
backii by De Tom and Trevisan (1889, p 1048) He says “Es ist 
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daher gegen richtige Grammatik diesen Gattungsnamen zu schreiben; 
Mensmopedia wie Meyen (Weigmanns Arcbi V 67) 

Mensmopedium. A correction of the spelling of Mensmopedt 
q V proposed by Caspary (1874, p 104) and used in the new species 
Mensmoped^um re^tenbach^^ 

Merista. Cunningham (1839, p 47) listed Mensta laevigata 
Banks and Soland Mss 1769 as a synonym of Mynsine UTVvlle^ one 
of the spermatophytes It is regarded as a synonym of Rapanea 
Aubl m Engler and Prantrs Planzenfamilien As a bacterial generic 
name this was used by Van Tieghem (1884, p 1114) with the follow- 
mg description “Deux directions de cloisonnement Thalle mem- 
braneux, se dissociant en t^trades cane^s k mesure quht s’accroit 
Hueppe (1886, p 144) mcluded this type m his “Gattung Arthro- 
Kokkaeeen'' as an “Untergattung ” 

Prazmowski (1888, p 235) renamed the Mtcrococcus ureae of Cohn, 
Mensta ureae. Apparently this is the first use of the term in a strict 
generic sense, that is, as a bmomial for bacteria 
Billet (1890, p 24) mcludes the genus m his “Formes zoogleiques” 
with the descriptions, “zooglee tabualire, k Sl^ments unis 4 par 4 ” 
Lehmann and Neumann (1896, p 102) concluded that the genus should 
be merged in Micrococcus Vuillemin (1913, p 525) concluded that 
this genus has the same reason for existence as has Sarcina or Strep- 
tococcus, and that the characteristic tetrad grouping is worthy of 
geneiic recognition He had proposed therefore that this be con- 
stituted a “Genius conseivandum^^ with Mensta ietragena [Micrococcus 
tetragenus Gaffky, Gaffkya tetragena Trevisan) as the type If Mtc 
tetragenus is to constitute the type of a genus, it would seem that Gaffkya 
Trevisan has priority 

The type species evidently is Merista ureae (Cohn) Prazmowski 
Wliether the pievious use of Merista for a genus of phanerogams 
invalidates its use for bacteria is somewhat problematical Apparently 
Banks and Soland nevei published their name, it was never pioposed 
Quotation in synonymy does not validate a name It would seem 
therefore that Merista Prazmowski is valid if its type requires sepaiate 
generic recognition 

Menzomyna. A genus of algae ascribed to Kutzing (1843) Raben- 
horst (1865, p 224) hsts six species, giving the following diagnosis 

Trichomata fiagelhformia simplicia ranus pseudoramosa, arctissime vaginata, 
basi cellula perdurante mstructa, sursum moniliformia, in apicem capillarem 
cuspidata, in muco matncali nidulantea plernmque in stratum difforme 
coacervata 
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This name is of significanc© in bacteriology because according to 
De Tom and Trevisan (1889, p 926) Sphaerohlus thenmlts Kuetz 
IS a synonym of ifeTiZornyTW a/pontnci var fasciculcitci Kuetz 
Mesobactena. Accordmg to Enlows (1920, p 57) used by Billroth 
(1874, p 6) See Mesohacter^en 

Mesobactenen A name used by Billroth (1874, p 16) to designate 
a growth form of CoccdbacteTto, sepitco in which the cells are rod shaped 
and of moderate size The name has apparently not been used as a 
generic name, although Smith (1905) has mcluded this m his hst of 
mvahd genera, with the spelhng Mesdbactenum 
Mesobactenum* Listed by Erwm F Smith (1905) as mvahd. 
Probably refers to Mesobactenen q v 
Mesococcos A name used by Billroth (1874, p 6) to designate a 
growth form of his Coccobactena septtca m which the cells were spheri- 
cal and of moderate size The name has been spelled Mesococcus by 
later writers This term has apparently never been used as a generic 
designation 

Mesococcus A variant spelhng of Mesococcos {qv) It is hsted 
by Smith (1905) as an mvahd genus 
Metabactenum. A genus of bacteria proposed by Chatton and 
Perard (1913, p 1232) for the species Metabactenum polyspora from 
the coecum of the cavy The authors give the following description 

Elle se rattache au'^ bact6ries disperses du type B Buischhi Mais elle en 
differe nettement par ce caract^re jusqu^ci unique, croyons-nous, chez les Bacter- 
les, de pouvoir former un nombre de spores supeneur ti deu\, et variable de une k 
huit, par ^14ment Ces 414ments sont toujours isol6s Ils sont enforme de 
fuseau tronqu4 aux deu\ extremites et mesurent de 10 k 26/t de long sur de 
large en mo:yenne Nous ne les avons jamais vus mobiles Ils presentent une 
mince membrane d’enveloppe ^ Fint^rieur de laquelle on distingue une masse 
cjtoplasmique peu dense, le plus souvent reduite ^ des trab^cules La majcure 
partic du contenu est condens4 en masses chromatiques, qui, lorsqu'elles sont au 
nombre de deux, sont situees chacune a Tun des poles de Tel^ment II est tres 
rare de n’en observer qu'une, qui d’ailleurs est 4galement polaire II y a par 
centre tres souvent plus de deux masses chromatiques, trois, quatre, cinq — , 
jusqu’^ huit, ces nombres etant d’autant plus frequents qu' ils sont moms elevcs 
Dans ces cas, deux des masses sont toujours polaires, les autres ^tant situ6es en 
des points quelconques de 1 element Les unes et les autres sont touj ours au 
contact de la pellicule d’enveloppe Chez quelques bacilles k deux masses 
polaires, nous avons observe, umssant ces deux masses, ce gros noyau chroma- 
tique circonvolutionn^, que Schaudinn, Swellengrebel, Dobell ont d6crit chez 
diverses bact^nes disperses B Butschhi, B maxi^nus-buccahsj B Jiexilis et B 
spirogyra Nous ne pouvons nous prononcer sur la signification precise de cette 
structure que nous n^avons pu retrouver chez des 414ments ayant plus de deux 
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masses chromatiques Quant k ces masses memes, elles ne nous paraissent pas 
avoir la valeur de vrais noyauv, bien que, chez certains individus, leur structure 
habituellement dense fasse place k une structure v4siculaire Nous n^avons d’ail- 
leurs jamais vu ces masses se diviser moms que I’on doive interpreter comme 
une figure de division le noyau chromatique de la figure 3), et ilsemble qu^elles 
precedent toutes de condensations isoiees de substance chromatique Cbacune 
d’eiles est rebaucbe d’une future spore Pour former les spores, ces masses s’ac- 
croissant et regularisent leur forme en celle d’un cylindre arrondi aux deux bouts, 
cyhndre d’abord court, qui s’al longe progressivement sans s^epaissir notablement, 
jusqu’lt mesurer de 10 ^ 15 jli de long sur 2/t de large environ II se forme autant 
de spores quhl y avait de masses chromatiques, mais on voit souvent une ou plu- 
sieurs spores avorter en cours de d4veloppement La spore mure ne se colore plus 
en totality, sa paroi devenue impenetrable ne prend plus au fer qu’une teinte gris 
bleu Au Ziehl, qui colore intensement en rouge les spores d'OsctUosptraj celles 
de notre bacille ne prennent qu’une teinte rose pale II persiste toujours au pole 
hbre de la spore une calotte chromatique Le nombre de ces spores vane de une 
k huit par dldment Elies sont d’autant plus longues et plus larges qu’elles sent 
moms nombreuses, sans que les hearts ddpassent 5^t en longueur et l/j. en largeur 
Les spores ^tant longues chevauchent les unes sur les auires, lorsq’elles sont 
plusieurs, comme chex les foimes disperses du B Dubosca de Jojeu\ La 
sporulation absorbs la plus grande partie du contenu de r416ment ne laissant 
qu’un insignifiant reliquat dans Penveloppe qui se moule sur les spores Nous 
n’avons jamais vu les formes v6g6tatives en division Nous n’avons pas con- 
state en particuher cette scissiparite complete ou abortive que Schaudina et 
Dobell d^envent chez leurs bactenes disperses avant la sporulation 6t que Schan- 
dinn avait mterpr4t4e comme Tebauche d’une zygose Nous n’oserions pas affir- 
mer cependant que notre espece ne se dmse jamais Mais il est certain qu’elle 
presente par rapport au\ autres baetdnes une reproduction scissipare r^duite 
compensde par une reproduction sporog4n4tique qui atteint chez elle un degr4 de 
perfection beaucoup plus 41ev4 que chez les autres repr4sentants du groupe 
L’absence ou la raret4 de la reproduction scissipare n’en a pas moms cette conse- 
quence que jamais notre bacille ne se pr4sente en culture dense dans le caecum des 
cob ayes It parait d’ailleurs d4pourvu de tout pouvoir pathog4ne 

According to VuiUemin (1913, p 520) this should be regaided as a 
genus conservandum 

Buchanan (1918, p 39) give the following generic descnption 

Rod-shaped, known only m the sporulatmg state, from the caecum of a guinea- 
pig Sporogenous cell becomes ellipsoidal with one to eight endospores within a 
single cell 

The type species is Metahacterium polyspora Chatton and Perard 

r He includes it as the fourth genus of his family Bacillaceae. Enlows 
(1920, p. 57) gives the following description 

Type spec%es (monot3q)y) M polyspora n sp Found m the caecum of the 
guinea-pig Characterized by its ability to form from 1 to 8 spores m a single 
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cell A truncated spindle-shaped organism, always single, 10 to 25n long by 5/z 
wide Nonmotile Cytoplasm condensed into chromatic masses, from which 
the spores develop, which (when limited to 2) are usually bipolar The vegeta- 
tive forms have never been observed to divide Nonpathogenic 

Metacoccaceae. A subfamily of the family Coccaceae proposed by 
Wmslow and Rogers (1905, p 669) to include the genera Mzaococcus, 
Sarcina and Rhodococcus The diagnosis given is 

Facultative parasites or saprophytes Thrive best under aerobic conditions 
Grow well on artificial media, producing abundant surface growths Planes of 
fission often at right angles, cells aggregated in groups, packets or zoogloea 
masses 

In later descriptions (1906, p 485, 1908, p 258) the Winslows have 
added ^^Generally decolorize by Gram Pigment yellow or red ” 

It w’as pomted out by Buchanan (1915, p 9) that the name Meta- 
coccaceae fails to confoim to the rules of botanical nomenclature m 
that it does not carry the right ending and is not formed from the 
name of one of the constituent genera Possibly this name should 
be replaced by the tnbal designation Mtcrococceae used by Trevisan 

Metacoccus. A name stated by Conn (1909, p 12) to have been 
recognized in “recent classification of the spherical forms The 
wTiter has been unable to find the classification to which Conn refers 
It may be regarded as a nomen nudum 

Metallacter. A generic name proposed by Perty (1852, p 180) 
for a rod shaped bacterium occurring m filaments or chains The 
type was M Bacillus, the Vilrio Bacillus of Muller and of Ehienberg 
The name was used as a synonym of V Bacillus Muller by Raben- 
horst (1865, p 72) 

Concemmg Perty’s organism, Cohn (1875, p 188) has the following 
statement: 

Perty hatte, wie ich erst naehtraglich erfahren, unsere Bacillusarten schon im 
Jahre 1852 als eme selbstandige Gattung von den eigentlichen Bac^erien unter 
dem Namen Metallacter abgetrennt (von einem gnechischen Worte, welches sich 
Verandemd” bedeutet), weil dieselben m steife oder wenig biegsame, unbeweg- 
liche, ungemem verlangerte Hygrocrocis (oder Leptothi ix)—f2ideTi unter gewissen 
Umstanden sicb umwandeln, und ebenso batte er ausserst kleine, bewegliche 
cyhndnsche Faden beobachtet, welcbe an einem, oder seltener an beiden Fnden 
erne, manchmal auch zwei elliptiscbe Korperchen (wohl Sporen) einscbliessen, 
obwohl er dieselben ofters mit Bacillus {Metallacter Bacillus Perty) zusainmen 
fand, denen sie sebr gleichen, hielt er sie doch fur eine selbststandige Gattung 
und Art (Sporonema gracile Perty) 
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Cohn created the genus Bacillus which replaced Metdllacter Trevi- 
san (1879, p. 137) recognized the genus MetalUxeter m the following 
description and statement 

MetallacierVeityj BacteridturnT>Si,YBine {Compt rend dePAcad des sc 
de Pans, Tom LVII) 1863, Bacillus Colin (Beitr I, Heft 2, p 174) 1872, Strepto- 
bactena BillTOth, 1874 Somalia cyhndrica, plus minus distincte 

Oss Perty fondo il suo genere Metallacter sulla stessa specie (Vibrio Bacillus 
0 F Muller) pella quale, venP anni pui tardi, Cohn propose il suo Bacillus II 
nome generic© Metallacter ^ non contrario ai caratteri, ne ad alcuna legge di nomen- 
clatura, anzi accennate la proprieta di mutarsi, in date condizioni, in somazj 
fihformi, straordinanamente allungati, leptotrichieformi, ngidi, immobili (1), 
quindi nome sotto ogni aspetto meeeezionabile, deve avere la preferenza 
Resterebbe a vedere, non avendo il libro alia mano, se Bactrella di Monen (in 
Bullet des scienc natur , n XXVII, 1830) sia identico con Metallacter, nel qual 
caso la denominazione proposta da Morren dovrebbe essere conservata 

As species he lists Metallacter ulna, M bacillus (B subtihs), M. 
amylobacter, M iremulus, and M anthracis 

Later Tievisan (1882, p 151) again emphasized the genus MetaU 
lacier as follows 

Per essa Klebs mise innanzi 1 ’appellative Bac^ZZws typhosus, pero, sia pel dintto 
di prionta che il nome generico Metallacter (Perty 1852) ha sull’altro Bacillus 
(Cohn 1872), sia pel dintto di pnont che la piu appropnata denominazione specif- 
ica Ileotyphi ha sull ’altra typhosus avrebbesi piu correttamente a chimare 
Metallacter Ileotyphi 

The next year he again used this name (1883, p 149) Two years 
later, however, he abandoned Metallacter for Bacillus (1885, p 94) 

De Tom and Trevisan (1889, p 945) give Metallacter as a synonym 
of Bacillus 

Migula (1879, p 7) has the foUowung to say of Perty’s genus 

Sein Metallacter ist ein Bacterium, welches sich durch die Eigenschaft lange 
geteilte Faden bilden zu konnen, zuszeichnet ‘^Baktenenahnhche Einzelwesen 
verlangern sich durch fortgesetzte Teilung zu steifen oder wenig biegsamen 
Faden, welche unter gewissen Umstanden nach einiger Zeit die Be\vegung ver- 
liersen, ungemein wachsen und einer Hygrocrocis ahniich werden, indem sie aus 
langeren verfilzten, flockige farblose oder grauliche Massen darstellenden Faden 
bestehen ” Als Art rechnet er hierzu M Bacillus (= Vibrio Bacillus), ferner 
als Formen dieser Art V subhhs und Bacterium Catenula Du] 

The name is rejected by Erwin E Smith (1905) 

VuiUemm (1913, p 519) states that Metallacter is a synonym of 
SerraUa and so disappears 
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With the exception of Trevisan, it does not appear that as a generic 
name Metallacter has beenusedsmce Perty's description It is generally 
regarded as mvahd If it were possible to fix exactly the species 
Metallacter bacillus it probably would be necessary to lecognize the 
genus Unless it can be shown that it is the same as Cohn's Bacillus 
suUilis it will scarcely replace Bacillus Trevisan's use of Bacillus 
stibklis as a synonym is scarcely adequate 

Metchnihovilltis. A name pioposed by Hellei (1922, p 29) for a 
genus of the tribe Putnficoideae The description is 

Highly protelytic Putnficoideae that readily blacken meat They do not pro- 
duce m it abundant amino-acid crystals, but digest meat, serum, egg and casein 
rapidly, fonnmg more alkali or less fatty acid than do the organisms of the suc- 
ceeding group They split few sugars Gram-positive or weakly Gram-positive 
rods, vegetative forms uniform and considerably smaller than sporangia Sporu- 
late readily in ordinary media, forming oval spores which are usually sub- 
terminal, though in some strains median spores predominate Multiplication is 
exceedingly active, forty-eight hour colonies in deep agar are large and woolly 
Frequently a few colonies are larger than the others but they do not give rise in a 
followmg generation to a preponderating number of large colonies Ubiquitous 
Common mtestinal organisms, abundant in soil, very common m infected wounds 
Not capable of mvading in pure culture in moderate doses, may invade in com- 
pany with other organisms or alone when given in large doses 

Type species M sporogenes {Bacillus sporogenes type A of Metchnikofi) as 
described by the Committee (p 36) Klein described as B ententides-sporogenes 
a mixed culture which contained a non-proteolytic organism, a pure culture of 
which was described by von Hibler as B ententidis-sporogenes Klein (von Hibler 
IV) This tissue invading pathogen, thought by some to have been B welchii, 
IS most referable to the genus Arloingillus The strain was derived from pa- 
tients with enteritis and it was apparently contaminated with a proteolytic organ- 
ism ot the genus Meichnikovillus Metchnikofif described two types, A and B, of 
mtestinal anaerobes which he thought were similar to the organism of Klein, and 
which he termed B sporognes His descriptions permit of no identifications 
Choukevitch, working in Metchnikoff’s laboratory described B ^sporogenes A 
and B more carefully Type B should be referred to genus Martelhllus Wein- 
berg made the identification of type A more exact, and the Committee discuss it 
at some length They allow tvo species, B sporogenes type A of Metchnikoff, 
and B parasporogenes McIntosh, which are different in colony formation and 
serologically Donaldson describes the ^'reading^' bacillus, to be assigned to 
this genus Superficial acquaintance with many strains of preteolytic anaerobes 
leads me to suggest that Mefchmkovillus may be defined as a genus of many 
species, Dr K F Meyer is also of this opinion Henry (p 361) believes it likely 
that the conception ' 'sporogenes refers to a group of organisms 

Methanomonas. A generic name proposed by Orla-Jensen (1909, 
p. 311) This IS the first genus of the family Oxydohactenaceae of the 
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order Ce'phalotnchinae The organisms of this genus are described 
as autotrophic, monotrichic, aerobic short rods capable of oxidizmg 
methane 

Winslow ei al (Committee Soc Am Bact 1917, p 551, 1920, p. 
201 ) and Bergey et al (1923, p 32) describe the genus as follows 

Monotrichic short rods capable of growing in the absence of organic matter 
and securing growth energy by the oxidation of methane (forming carbon dioxide 
and hydrogen) The type species is Methanomonas meihamca (Sohngen) 
Jensen 

Meyenllus. A generic name proposed by Heller (1922, p 22 ) 
for the fourteenth genus of her tribe CloBtridwideae Her diagnosis is 

Closir%dio%deae that produce H 3 S on blood broth and liquefy gelatin In meat 
medium they produce gas, but little or no pink coloration , they show no marked 
proteolytic action Do not readily attack milk Large Gram-positive rods with 
little or no inclination to form spores Attack a few sugars Colonies in deep 
agar large, opaque and lenticular Topically attack connective tissue more 
than the muscle 

Type species M sadowa nov sp To be described in a future paper This 
organism was at first taken for B Welchii It does not sporulate It is one of 
the four guinea-pig invaders isolated from a case of human gas gangrene I 
am inclined to place the sporulating bacillus L of Adamson (1919) in this genus 
but have not handled that organism Perhaps it is premature to decide whether 
sporulation may be used as a generic character Adamson finds bacillus L very 
sbghtly proteolytic on milk and not so on other media M sadowa does not grow 
on milk 

Microbacillus Accoidmg to Schamberg (1902, p 293), Sabouiaud 
named an organism Microbacillus seboirhoeae The oiigiual refeiences 
have not been available 

Microbactena. Accoidmg to Enlows (1902, p 08 ) used by Billroth 
See Microbacterien 

It was used by Cohn (1872, p 1G7) to designate his second tube of 
bacteiia 

Die zweite Tribus der Bactenen bezeichne ich als Microbactena oder ^iabchen- 
haktenen, sie stimmen mit den Kugelbacteiien in der Kleinheit ihrer 1 Uen und 
deren zeitweiser Vereinigung zu Gallert-oder Schleimmassen uberein, unterschei- 
den sich jedoch, abgesehen von ihier physiologischen Thatigkeit, durch die kurz- 
cylindnsche Gestalt und die spontane Bewegung der Zellen 

This name was also used by Hansgirg (1888, p 264) to designate the 
second family of his order Eubacterm Two genera were recognized, 
Bacdlus and Chromobactllus 
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Microbacterien. A name used by Billroth (1874, p 16) to designate 
a growth fo 3 m of his Coccohactevtd sepUca m which the cells are rod- 
shaped and small 

Microbactenes. Maggi (1886, p 84) used this designation for his 
third order of bacteria, with the smgle genus Bactenum No de« 
scnption was given 

Microbactenum* A form of the name Micrdbactenen {qv) It 
IS listed by Smith (1905) with the invalid bacterial genera, although 
the writer has not been able to find an instance of its use as a generic 
name previous to this tune Klein (1885, p 37) uses Bactenum 
{Microbactenum Cohn)” as a heading Apparently Klein has con- 
fused this generic name with Cohn^s M%CT6bactena q v 

In a strict generic sense the name was first used by Orla- Jensen 
(1919, p. 179) in the foUowmg statement 

Of the other Gram-positive, rod-shaped lactic acid bacteria (Table XXXII) 
which we have encountered in our investigations, the majority (Nos 3 to 10) are 
considerable smaller than the rod forms hitherto described, and have so many 
peculiar qualities m common that it will be only natural to collect them in a genus, 
which may smtably be named Mtcrolactenum 

The microbacteria do not, for the most part, curdle milk, and are on the whole 
weak acid formers and produce devtro-lactic acid, with the single exception of No 
10, which forms inactive lactic acid When sown out in high agar tubes, they 
grow only in the upper part, and m stab cultures, they exhibit more or less pro- 
nounced surface growth No 7 even forms a highly curled surface layer Nos 
3-6 on the other hand, give only surface growth with favourable sources of nitro- 
gen, and even then not alvays to any perceptible degree The best nitrogen 
source for these bacteria is casein peptone, yeast extract, on the other hand, is 
as a rule very unfavorable With the exception of No 1, thej split up hydrogen 
peroxide and reduce nitrate to nitrite In biological respects, the micro-bacteria 
thus greatly resemble the tetracocci, and there is also a gradual transition to forms 
which are no longer acid formers, but which liquefy gelatin to a slight degree, and 
can break down amino-acids The true microbacteria never ferment pentoses, 
and of alcohols, at the outside a little mannite 

The microbacteria fall again into several well distinguished species Nos 
3, 4, 5, and 6, for instance, are closely allied forms, and as they very often occur in 
milk, we will call them Microbactenum lacticum No 7 we will call Microhac- 
terium meseniencum, from its very characteristic surface growth, and Nos 8 and 
9, which have constantly exhibited a powerful yellow surface growth, Microbac- 
terium fiavum No 10 probably also constitutes a distinct species 

Later (1921, p 272) he states 

MicTolxxcterium is to be understood as merely a provisional collective name for 
Gram-positive rods of size a little smaller than the ordinary bacteria. In biologi- 
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cal respects some of these rods (Bacillus acidophilus) are closely relat* 
true lactic acid bacteria, whereas others approach the Tetracocci or the 
bacilli 

The first mentioned species Microbacterium lackcum Orla-Jensen 
IS apparently to be regarded as the type. 

Micrococceae. A tribal name used by De Tom and Trevisan (1889, 
p 1067) with the foUowmg diagnosis 

Cocci nudi, nec cystidibus, nec capsulis, nec vagmis obducti, liberi, nunquam 
monihformiter concatenati, raro gemmi vel in turmas aut zoogloeas consociati 
Endosporae micros omae m coccis normalibus obvenientes 

It is included m the family Coccogenae The following genera are 
included Neissena, Staphylococcus, Mtci ococcus 

Buchanan (1917, p 613) recognized the tribe with the following 
description 

Saproph> tes or facultative parasites Usually grow best under aerobic con- 
ditions Grow well on artificial media, producing abundant surface growths 
Planes of fission often at right angles, cells aggregated in groups, packets or zoog- 
loea masses Generally Gram-negative Usually pigmented yellow, orange or 
red 

He included the genera Mtcrocorcus, Rhodococcus and Sarcma 

Winslow et al (Committee Soc Am Bact , 1917, p 559, 1920, p 
207) have used practically the same description 

It IS also accepted by Castellam and Chalmers (1919, p 925) with 
the addition of the genus Nigiococcus, and by Bergey et al (1923, p 
57) as the third tribe of the Coccaceae 

Micrococcoglia A name used by Billroth (1874, p 14) to designate 
a growth form of his Coccohactena septica in which the spherical cells 
weie arranged m small zoogloeal masses. The name has apparently 
not been used to designate a genus 

Micrococcos An aberrant form of spelhng of Micrococcus used by 
Billroth (1874, p 6) to designate that growth form or stage in the 
development of his Coccohactena septica m which the organism con- 
sisted of very small spherical cells 

Micrococcus. This name was first used by HaUier (1866) to mdi- 
cate a growth form of a mold m accordance with his conception of 
pleomorphism He did not use the name m a generic sense, and the 
genus should therefore not be ascribed to him, as has frequently been 
done by various authors Cohn (1872, p 151) adopted the name and 
defined it as a genus contaimng very small spheiical or oval orgamsms, 
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With colorless or hght colored cells, without motihty, remaining after 
cell division united mto losary-hke threads, many celled famihes or 
slimy masses. The first organism to vhich the name was given was 
Micrococcus ^odigiosus (Ehi ) Cohn This organism is now generally 
removed from this genus because of its shape The next organism 
named was M Mens (Schroet) Cohn This form may well be con- 
sidered the type of the genus as it has been adequately described 

The name Mtcrococcos w^as used by BiUioth (1874, p 6) to designate 
a growth form of his pleomorphic Coccolacterm se'pUca, m which the 
cells consisted of very mmute spheres He did not use the name m 
a generic sense In 1875 Cohn spht his former genus into two, creating 
the new genus Streptococcus His revised definition of Micrococcus 
mcluded those organisms with spherical cells, united into glairy famihes 
amorphous, cells without phy cochrome, very small Trevisan (1879 
p, 126) gives the following generic description 

Micrococcus Hallier em Cohn (Zoogalactma Sette 1824, Serratia Bizio 1827, 
Microzyma Bechamp 1868, Microsporon Klebs 1872, Microsphaera Cohn 1872) 
Cellulae globosae vel globoso-ovoideae Multiplicatio divisione cellularum vege- 
tativa in oxnnes directiones 

It was included under Eubacteneae In all, sixteen species were listed, 
many of them forms now included among the rod-shaped organisms 
Among forms hsted which may be included among the true cocci are 
M luteuSf M lactis, M septicus Luerssen (1879, p 171) followed the 
ongmal description of Cohn, as did also Magnin, (1880, p 72) The 
latter divided the genus mto three groups of species Micrococci 
chromogenes, M zymogenes and M pathogenes Winter (1880, p 42) 
gave the foUowmg generic diagnosis 

Zellen farblos oder blass gefarbt, kugelig odereiformig-elliptisch, unbeweglich, 
nur in emer Richtung sich theilend Die Tochterzellen trennen sich entweder 
bald von einander, oder bleiben zu zwei oder mehr kettenartig verbunden, oder 
bilden Zoogloea Sporenbildung nicht sicher bekannt 

Was ich oben uber die Unterscheidung der Arten gesagt habe, gilt ganz beson- 
ders von Micrococcus Die angenommen Arten zeigen in Gestalt und Grosse 
keine oder sehr geringe Unterschiede und es bleibt uns nur die chemiscge Thatig- 
keit als Mittel zur Auseinanderhaltung der Arten, die daher etwas ausfurlicher 
behandelt worden ist 

Ogston (1883, p 27) used the name Micrococcus, but without species 
designation He included the cham forms (streptococci) as well as a 
new type whicn he termed staphylococci Van Tieghem (1884), 
and Grove (1884, p 6) all followed Cohn more or less closely, though 
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increasing the number of genera of spherical bacteria Zopf (1885, 
p 51) gives five geneia of cocci, Streptococcus j Mensmopedia, if^cro- 
cocciiSi Ascococcus and So/rcina Mtcrococcus is defined as made up of 
cocci, not in packets, not producing large quantities of capsular material, 
and with the cells irregularly arranged m grape hke clusters He 
concluded that the generic name Staphylococcus of Rosenbach is a 
synonym Cornil and Babes (1886) use Micrococcus as a group name 
and mclude under it as subdivisions. Streptococcus, Staphylococcus 
Ascococcus and Saictna Flugge (1886) defined the genus as havmg 
cells oval or spherical, non-motile and with the cells separating as soon 
as division is complete Schroeter (1886, p 143) recognizes nme 
geneia of cocci Mtcrococcus includes those whose cells are spherical 
single or arranged irregularly, and m which the cells or colonies are free 
or embedded in shme without definite gelatmous membranes 

Maggi (1886, p 81) included this as the first genus of his Older 
SphaerobactSrtes 

Hansgiig (1888, p 267) included this as the only genus of the sub- 
family Eucoccaceae 

De Toni and Trevisan (1889, p 1076) include some twenty-two 
genera among the cocci, one of them Mtcrococcus with a large number 
of species 

Various authors before 1895 defined Micrococcus as containing those 
organisms with irregularly grouped spherical cells Among them were 
Billet (1890, p 24), Hueppe (1892, p 30), Sternberg (1892, p 17), 
Ludwig (1892) and Clements (1894, p 26) Migula 1892, p 236 
says ^^Mtcrococcus Cohn Die zellen teilen sich nach 2 Richtungen 
des Raumes Bewegungsorgane fehlen (Z B Micrococcus candi-^ 
cans Flugge )'’ 

Migula (1894) emended the description of Mtcrococcus, creatmg new 
genera for the motile forms The genus is given the followmg diag- 
nosis (1895, p 16) 

Single cells spherical, often united in twos and fours and then sometimes flat- 
tened on surfaces in contact Division in two directions of space Non-motile 
Endospore formation not certainly recognized, probably lacking 

He notes that some four hundred species had been described 

Fischer (1897, p 32) on the other hand, emphasized that Mtcro- 
coccus consists of cells which divide irregularly, and not m definite 
sequence and which are non-motile Lehmann and Neumann (1896, 
p 148) used the followmg description 
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Die Zellen teiien sich imregelmassig nach verscliiedenen Richtungen und liegen 
heirauf bald einzeln, bald zu 2 oder 4, endlich und zwar vorherrschend in regel- 
losen klumpigen Haufen Hierher recbnen wir alle Kokken, die nicht unzweifel- 
hatte Streptokokken oder Sarcinen sind 

Many authors have followed the diagnoses of Migula and of Fischer 
Among these are Migula (1897, p 27, 1900, p 46 and 1904, p 144), 
Mace (1897, p 335), Hewlett (1898), Chester (1897, p 62), Baum- 
garten (1900, p 127), Chester (1901, p 71), Matzuschita (1902), 
A J Smith (1902, p 268), KendaU (1902), Klocker (1903, p 331), 
Fischer (1903, p 59), E F Smith (1905, p 160), Jensen (1909, p 340), 
Elhs (1909, p 4), Frost (1911, p 57), Meyer (1912, p 5), Schneider 
(1912, p 23) and Lohnis (1913) Migula (1900, p 46) gives the follow- 
mg hst of synonyms Larf^propedia Schroter = M^crohaloa Kuzt 
exp., Cohma Winter, Hyalococcus Schroter, LeucocysUs Schroter, 
Aacococcus (Billroth) Cohn, Monas Ehrenberg exp , Bactendium 
Schroter, Dtplococcus Aut exp , Staphylococcus Aut , Mmsmopedta , 
exp , Mertsta Hueppe exp., Gonococcus Neisser 

The Winslows (1905, p 669) have agam emended the diagnosis of the 
genus In its most recent form it is (1908, p 258), 

Facultative parasites or saprophytes Cells in plates or irregular masses 
(never m long chains or packets) Generally decolorize by Gram Growtn m 
agar abundant, with formation of yellow pigment Dextrose slightly acid, lact ose 
broth generally neutral Gelatin frequently liquefied Nitrates may or may not 
be reduced 

They include as vahd species, M'icrococcus fiavus, M cttreus, M 
luteus and M candtcans It will be noted that the species M luteus 
previously noted as a suitable type species is included 

Vuillemm (1913, p 520) contends that Micrococcus should be termed 
a form genus only, and relegated to the bacteriologists who have 
vulgarized the term 

Buchanan (1917, p 613) characterized the genus as follows 

Saprophytes or facultative parasites Cells in plates or m irregular masses 
(never in long chains or packets) Generally Gram-negative Growth on agar 
abundant, with formation usually of yellow pigment Dextrose broth as a rule 
slightly acid and lactose broth neutral Gelatin frequently liquefied 

The type species is Micrococcus luteus (Schroeter) Cohn 

Wmslow et al (Comimttee Soc Am Bact , 1917, p 561, 1920, p. 
208) have used practically the same diagnosis and the same type 
designation 
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It IS probable that Micrococcus Cohn should be recognized as a 
genus with the type M%crococcus luteus (Schroter) Cohn This type 
designation is menaced by the fact that Cohn’s first species described 
was Mtcrococcus prodtgtosus This form, however, is not a typical 
Micrococcus in that the cells are not spherical Under the circum- 
stances, the designation of the second species described, M luteus 
IS probably justified and vahd 

Bergey et al (1923, p 58) has followed the Committee, mcludmg 
Micrococcus as the fiist genus of the tribe Micrococceae. 

Microhaloa. A genus of blue green algae created by Kutzmg (1843, 
p 169) with the followmg description “Phycoma globosum, grumosum, 
ex ceUulis m glomerulos coadunatis compositum ” Two species are 
mcluded, M botryotdes and M rupestns Its only relationship to 
bacterial nomenclature is the reference to it of the organism Lampro^ 
cystis roseopei stana under the name Microhaloa aeruginosa Kutzmg 

The name is i ejected by Erwm F Smith (1905) 

Micromyces. A generic name first applied to a fungus parasitic 
upon algae by Dangeard (1888, p 55) with the species M zygogona 
Saccardo gives the followmg generic diagnosis 

Sphaerulae plasmaticae intracellulas Algarum parasiticae, membrana aculeata 
V \errucosa Cellulae matuntate evacuantur et plasma, membranam tangens, 
sporangium compositium efficit, sporangium 4- cellulare, cellulae 100 zoosporas 
uniciliatas gignentes 

The name Micrornyces was independently proposed by Gruber as 
a generic name for a new organism which was isolated from man and 
showed great resemblances to Actinomyces (1891, p 648) The species 
was named Micromyces Hoffmanni This name as applied to one of 
the thread bacteiia is invalid because of the previous use of Mici oniyces 
Dangeard for a distinct group It is also a synonym of Actinomyces 
It is rejected by Meinll and Wade (1919, p 63) 

Microphyta. A name included in the list of those i ejected by Erwin 
F Smith (1905) No reference to its use as a generic name has been 
found 

Microsiphonales. An order of fungi named by Vuillemm (1912) 
Castellam and Chalmers (1919, p 1040) give the followmg description 

Definition Hyphales with the mycelium composed of fine bacilliform h 3 rphae, 
usually 1 micron or less in diameter Usually Gram-positive, when young, and 
without distinct nuclei Parasitic on man, animals, and plants, or saprophytic 

Remarks This is a most interesting order, as its members are nearly always 
mistaken at first sight, by persons unaccustomed to them, for bacilli Hence the 
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descriptions of bacilli as the cause of so many fungal diseases due to these organ- 
isms, among which could be classified the diphtheria organisms, the tubercular 
and leprotic bacilli 

It IS included in VuiUemin’s Subclass Hyphales It includes the 
two families Nocardiaceae and Mycohactermceae 

Microsiphones. A group of the higher or filamentous bacteria 
recognized by Vuillemm (1913, p 526) In this group the orgamsms 
consist of branched filaments ^hich break up mto bacilhform elements* 
The filaments may either be umform m diameter or inflated at the 
tips* Sometimes the filamentous forms predommate over the bacilh, 
sometimes they are rare and the rods divide mdefinitely in the manner 
of the true bacteria The rods are non-motile, and less fixed m habit 
than with the true bacteria The followmg genera and type species 
are recogmzed 


Nocardia Trevisan 1889 
N Foersten 

Pasteuna Metschmkoff 1888 
P ramosa 

Sderothrzx Metschnikofi 1888 
8 tuberculosis 

Corynehacterium Lehmann and Neumann 
C diphtheriae 

Microsphaera. A genus of pyrenomycetous fungi described by 
Leveille (1851, p 381), Cohn (1872a, p 237) named an organism which 
he observed m the lymph of smallpox vaccine Microsphaera vacctniae 
Later (1872, p 150) he coirected the error, using instead the generic 
name Micrococcus Microsphaera as a bacterial genus is invalid 
Cohn’s description of the genus is as follows 

Microsphaera (Kugelbacterie) Familie der Schizomyceten, Gruppe der 
Bacteriaceae Zellen farblos, sehr klein, kuglig oder spharoidisch, in der Regel 
unbewegt, durch Theilung oder Aschnurung zu 2, 4-8 oder mehrgliedngen rosen- 
kranzformigen Ketten vermehrt, durch Verschiebung zu unregelmassigen Grup- 
piningen, m Folge fortgeschrittener Vermehrung zu zahlreichen ZellLiufchen 
oder Colonien ent^v ickelt, oder durch schleimige Intercellular substanz zu zoog- 
loea artigen Massen verbunden, vielleicht Dauerzellen bildend 

Microspira A bacterial genus named by Schroter (1886, p 168) 
with the followmg description 

Vegetative Zellen schwach gekrummt, meist nur mit | Wmdung 
(Comma-Form), lebhaft bewegt Die kurzen Formen konnen, nach- 
dem sie zur Ruhe gekommen, zu schraubigen Spirochaete-artigen 
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“Faden auswachsen und Sporen bilden, welche durch Theilung der 
Glieder entstehen (Arthrosporen) 

The type species was M cormia, the organism of Asiatic cholera 
Other species were M Ftnklert and M buccahs. 

Schroter was evidently in ignorance of the previous pubhcation a 
yeai earher of the generic name Pacima (Trevisan 1885, p 83) for the 
same group, which rendered his genus name invahd 
Attention was called to the priority of Pacima by De Toni and 
Trevisan (1889, p 1018) Lehmann and Neumann (1896, p 107) 
rejected the name as an invahd synon 3 nn of Vibno 
The name Mtcrosptra was also adopted by Migula (1894, p 237) 
for a genus of his family Spinllaceae He used the following descrip- 
tion Zellen staro mit 1, seltener 2-3 polaren, welhg gebogenen Geis- 
seln The comma bacillus was agam the type 
Migula says (1884, p 237) Mtcrospira Schroter em Migula Zellen 
starr, mit 1, seltner 2-3 polaren welhg gebogenen Bewegungs organen 
(Z B MtcrospiraKommaS^chToter) 

In this characterization of the genus Migula was follow ed by Chester 
(1899, p 63), Migula (1900, p 31), (1900, p 960), Chester(1901, p 
332), Kendall (1902), Smith (1902, p 270), Migula (1904, p 145) 
Ellis (1909, p 6), Frost (1911, p 59), Meyer (1912, p 4), Schneider 
(1912, p 23) and otheis 

He was not followed by Fischer (1897) who used the genus name 
VibnOj nor by E F Smith (1905, p 161) who likewise used VibnOj 
nor by Blanchard (1906, p 1) and others VuiUemm (1913, p 521) 
believes the generic name Mtcrospna would be preferable to Vihi lo in 
the sense of Cohn providing tne relative lengths of the cells w’ould serve 
to difierentiate the genus fiom Spinllum 
For additional discussion of priority of Pactnmj Microspira and 
Vibyto see the latter 

Microspironema. Stiles and Pfender proposed (1905, p 326) 
this generic name for the orgamsm causing syphihs (to replace Sptro- 
nema) in the foUowmg statement 

The parasite which Schaudum found m syphilitic patients was first classified 
by him as a member of the genus Spzrochaete Cohn, 1872, this name was simply an 
emended spelling for 8p%roehaeta Ehrenberg 1834 

Vuillemm (1905, June 5, pp 1567-1568) removed Schaudinn’s organism from 
the genus Spirochaefa and proposed for it the genus Spironema, a change in classi- 
fication which Schaudinn has accepted The generic name Spironema is pre- 
occupied in Zoology, having been used by Meek in 1864 for a genus of Mollusks 
Tt flrpnrHmcrlv ■nf»+ flvflilfihlA fnr thf» urotozoon of svnhilis and under article 
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34 of the International Code of Zoological Nomenclature, we herewith propose 
the generic name Micros'pironenia as substitute, with Microspironema pallidum 
(Schaudinn, 1905) Stiles and Pfender, 1905, as type species 

This was proposed later, however, than Treponema of Schaudinn 
(1905, p 1728) and is hence invalid It has not been used by sub- 
sequent writers It may be regarded as a S 3 monym of Tieponema 
Microspora. A name hsted by Erwm F Smith (1905) in his genera 
to be rejected The origmal reference foi this has not been found 
Perhaps it is a vanant spellmg of Mtaospoi on (qv) 

Enlows (1920, p 60) ascribes the teim to Beijeiinck and states 
‘‘Variant of Microspira Schrotei M tyros^natica ” 

Microsporon. A generic name first used by Klebs (1871, p 33) 
for the bacterial species ill septtcum This is regarded as a very poly- 
morphic orgamsm which was responsible for suppuration m wounds, 
etc. His descriptions of the organism are misleading for he did not 
have pure cultures His theory of pleomorphism was soon discarded 
and the generic name generally regarded as nomen nudum It has 
not been used by subsequent authors in the ongmal sense M sepU- 
cum is given as a S 3 monym of Streptococcus pyogenes by De Tom and 
Trevisan (1889, p 1062) This genus is generally accepted (sometimes 
with spellmg Mtcrosporum) for a genus of molds parasitic upon man 
Conn (1909, p 12) describes Microsporon (apparently as a valid 
genus) as “Bacilh with one flagellum at each end This is evidently 
a misstatement 

Microspoion may be regarded as mvahd as a bacterial geneiic name 
Microzoa, Listed by Ervm F Smith (1905) as a non-valid generic 
designation for bacteria 

Microzjnma. A generic name used by Bechamp (1868, p 1160) 
for the parasite of the silk worm, Mtcrozyma bombycts Schioeter 
(1889, p 150) gives an earlier reference to Bechamp (1867, p 42) but 
an exammation of this fails to show the use of the word Mtcrozyma 
Trevisan (1879, p 142) also credits the name Microzyma du lait to 
Bechamp This name has never been used as a generic designation 
by other authors 

The Microzyma bombycts is made a synonym of Streptococcus bom- 
bycis by Schioeter (1886, p 150) The name is rejected by Erwin F. 
Smith (1905) Enlows (1920, p 60) lists two species, Mtcrozyma 
cretae and M bombycis as described by Bechamp (1867, p 231) 
Microzyme. A name used by various earher authors as eqiuvalent 
to bacteria (see Burdon-Sanderson 1871, p 323) A casual name 
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Mikrobaktenen. A family name used by Flugge (1886) to mclude 
the non-filamentous bactena It is an aberrant spelhng of Miaro- 
bacterten (qv) 

Milirococcus. A variant spellmg of Micrococcus as used by certain 
Gennan authors, as Unna (1889, p 393). 

Mikrokokkus. A spellmg of Micrococcus used by Hueppe (1886, p 
145) to designate an “Untergattung” of his Arthrokokkaceen ” Other 
German writers have also made use of this name While it is ap- 
propnate that Mikrokokkus be used as a casual designation, it should 
not be used m combmation with a species name as a specific designa- 
tion as it IS not a Latm word 

Mitromyces. A variant spelling of Micromyees q v. used by Gruber 
(1891) 

Mikrospironema. A variant German spelhng of Microsptronema 
qv (as Gonder 1914, p 690) 

Mikrozymas. A variant German spellmg of Microzyma qv (as 
Frenzel 1884, p 49) 

Modderula. A genus of bactena descnbed by Frenzel (1897, p 
802) The organism was observed fiist m dishes in which “Modder” 
was kept m the laboratory “Modder” is the name given by the 
North German fisherman to the slime in the bottom of certain of the 
slow flowing waters of that region The specific name given to the 
organism is Modderula hartwjgi The organism is ellipsoid, sometimes 
longer or almost spheiical It vanes considerably in size, but is among 
the largest organisms ever included n ith the bacteria In length it is 25 
to 30/n, m diameter 9 to SOju The cell shows a double contoured color- 
less membrane The intenoi of the cell shows a relatively compact 
mass of strongly refractive globules 1 to 2fi in diameter They have 
much the same appearance as the sulfur granules of Beggiatoa, and are 
mterpreted m the same manner The organism is observed to be slow ly 
motile, but the organ of motion was not determmed Fienzel con- 
cluded that the closest aJEnities of the organism were w’lth the bacteria 

Lauterborn (1898, p 95) pomted out that the organism described 
by Frenzel was not a new species, but a foim which m 1893 had been 
shown by Lauterborn to Dr W Schewiakoff, who descnbed it (1893) 
as Achromatium (qv) A careful companson of the descriptions led 
to the conclusion that the organisms are identical, Moddeiula therefore 
lapses mto synonomy. According to Bersa (1920, p 231) it is also a 
synonym of Hillhousia West and Griffiths 
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Monas. A genus of protozoa created by Mueller (1786, p 1) 
The descnption reads ''Vermis mconspicuus, pellucidus, punctiformis 
As originally described this genus mcluded 31 species of which a num- 
ber 'vseie eventually separated as bacteria Ehrenberg (1838) sepa- 
rated off certain of Muller's species to foim his genus Bactermm 
Ehrenberg (1848) m a study of the orgamsm producing red spots m 
bread etc , named the causal orgamsm Monas prodtgtosa Since that 
time this generic name Monas has rarely been used by authors for 
bactena. An exception is to be found m the use by Klebs (1875, p 
472) of the name Monas pulmonale for a coccus which he found in 
human lungs Monas is still recognized as a vahd protozoan genus 
It is invahd as a bacterial designation 
Stiles (1905, p 30) gives an account of the type of the protozoan 
genus, which regards as Monas rmca Muller 
Monobacillus. A name used by Maggi (1886, p 174) to designate 
a giowth form of Bac'dlvs 

Monobactena A name apphed by Billroth (1874, p 16) to a growth 
form of his polymorphic Coccobactena septica in which the organism 
assumed a rod shape and occurred smgly It appaiently has never 
been used as a vahd generic designation It is rejected by Erwin F 
Smith (1905) 

Monococcos. A name apphed by Billroth (1874, p 5) to a growth 
form of his Coccobactena septtca which consisted of isolated spherical 
cells It has not been used as a vahd generic name It is rejected 
(with the spellmg Monococcus) by Erwin F Smith (1905) 

Monococcus. A variant of Monococcos Billroth hsted by Smith 
(1905) The name vas used by Miguel (1891) for those cocci whose 
cells tend to remam isolated 

Monotncha. The first gioup of the Gymndbactena named by Messea 
accordmg to Kruse It includes bacteria with a single polar flagellum 
Monovibrio. A casual name used by Maggi (1886, p 176) to desig- 
nate a growth form of Vtbno 

Multifejmentans. A name given by Heller (1922, p 16) to the sixth 
genus of the tnbe Clostrtd^oideae The following is the description. 

Clostndiotdeae that do not liquefy gelatin Produce gas and acid in meat 
medium Clot m i lk readily, without stormy fermentation Rather small Gram- 
positive rods with oval central or subterminal spores Actively saccharolytic 
Found occasionally in wounds, not tissue invaders 

Type species M tmalbus (Bacillus multifermentans-tmalbus Stoddard) as 
described by Stoddard (1915b). This organism, of which Dr Stoddard was so 
kind as to send me a culture does not fit into anv other of the orpTierfl h^rp dpfinpd 
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Stoddard’s organism ferments glycerol, maltose, lactose, raflBinose, glucose, su- 
crose, inulin, and salicm Mannitol and dulcitol are not fermented 

Mycacanthococcus. A generic name proposed by Hansgirg (1890, 
p 26) for a species M cellarts Hansgirg 
The description given by Hansgirg is as follows 

Zellen kugelig in vegetativem Zustande mit glatter, m encystirtem Zustande 
mit kurzen stachel-oder warzenartigen Auswuchsen (ahnlich wie bei der Algen- 
gattung Trochiscia Ktz (AcanthococciLs Lagrb ) versebener Membran 

Veget Zellen obne Hulle meist 3 bis 6, seltener bis 8, oder nur 1 bis 2 jli mit der 
Hulle 5 bis 15jj. breit, einzeln oder zu 2 bis 8 in fast kugeligen, meist 25 bis 24/* 
breiten Familien vereinigt, mit in der Hegel vollig bomogenem, farblosem, sebr 
stark liebtbrecbendem dicbtem, plasmatiscbem Inbalte, welcber erst zur Zeit 
der Sporenbildung femkornig wird Zu dieser Zeit tntt das Feinkornigwerden 
des Plasmas zuerst bios an der Peripherie des ganzen Zellplasmas gleich auf, 
erst spater ist der ganze plasmatiscbe Inbalt, zuerst gleicb fein, spater grober 
gekornt 

Vermehrung erfolgt durcb veget Zweitbeilung der Zellen innerbalb der 
Mutterzellkapsel in 2 bis 8 Tocbterzellen, welcbe bald wieder jede je eine Separat- 
kapsel ausscheiden Charakteristiscb fur diese Bacteriengattung ist aucb die 
tetraedriscbe Anordnung der Tocbterzellen in vierzellige Familien, welcbe wie- 
der meist traubenformig neben emander gruppirt sind 

Wahrend junge Zellen zuerst noch von keiner Specialbulle umgeben sind, besit- 
zen altere vegetative Zellen eine deutliche knorpelartige, nicht zerfliessende, 
meist ziemhch weit (abnlicb wie bei der Algengattung Capsulococcus Bennet) 
abstebende Specialbulle (Cyste), welcbe an der Oberfl^iche glatt, im Dauerzu- 
stande aber stumpfwarzig verdickt und weniger dui chsichtig ist, als im veget 
Zustande 

Die acanthococcusartigen Dauerzellen smd irn Querprofil rundlichachteckig, 
6 bis 8/x dick (Zelllumen etwa 5ju breit), an der Oveifliche der etwa § dicken, fast 
farblosen membran mit 8 sebr kuizen, stumpfen, farblosen Emergenzen versehen, 
ibr Inbalt ist stark hcbtbrechend, teingekornt, farblos Ausser diesen Dauer- 
zellen, welcbe zuerst noch \on einer ofters zweischichtigen, farblosen Gallerthulle 
umgeben sind, mit welcber sie bis 10/t breit werden, babe ich in grusseren (selte- 
ner aucb in kleineren) vegetativen Zellen noch stark lichtbrechende und scharf 
contourirte Kugeln mit ganz bomogenem Inbalte beobacbtet, deren Durch- 
messer 1 bis 2/z m sebr grossen Zellen bis 6/z betiug, deren Bedeutung mir jedoch 
noch unbekannt geblieben ist 

Diese seltene Kelleibacterien-Gattung komnit meist im Gallertlager anderer 
untenrdibcher Bactenen zeistieut vor, so auf feucbten Mauern in alten Wein- 
kellern auf der Altstadt in Prag, dann in der Pleissenburg und in der Centralhalle 
in Leipzig 

The genus has apparently not been noted by subsequent authors 
It IS vahd if the oiganism desciibed is deserving of generic rank 
Mycobacillus. A geneiic name used by Chantemesse, Matruchot, 
and Grimberg (1917, p 652) foi a species Mycobacillus synoviahs. 
Enlows (1920, p 62) has summarized the description as follows 
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Xntcrmedisitc between the ‘^micromycetes^* and true bacilli, hence the name. 
Young cultures actively motile Bod-iike organism Spores by ''enkystemment 
partiel The older filamentous growths lose their motility Certain portions 
of the filaments are Gram-positive, others Gram-negative Isolated from cere- 
bral ventricle in case of acute arthritis 

Mycobacteriaceae. A family name proposed by Chester (1897, 
p. 37) with the genus Mycohactenum Lehmann and Neumann as a 
type. It has been used by Chester (1897 and 1899) with the follow- 
ing description 

Cells short or long cylindrical or clavate-cuneate in form without a sheath 
surrounding the chains of individuals Without endospores, with possibly the 
formation of gonidia-like bodies With true dichotomous branching (this forms 
an important group standing between the true Bacteriaceae and the true fungi on 
the one hand and the Chlamydobacteriaceae on the other) 

The genera Mycobactmum and Corynebactenum are mcluded 

The definition was somewhat altered by Chester (1901, p 349) 
later to mclude the Actinomyces forms The diagnosis reads 

Cells either short or long, cylmdrical-clavate-cuneate in form, which at times 
may show true branching or as long branched mycelial-like filaments Fila- 
ments not surrounded by a sheath as m Chlamydobacteriaceae Without endo- 
spores, but with the formation of gonidia-Iike bodies due to a segmentation of the 
cells Division at right angles to the axis of a rod or filament 

The family is recognized by A J Smith (1902, p 270) Schneider 
(1912, p 25) Benecke (1912) and by Miehe (1908, p 131) The last 
named author evidently is unaware of the previous use of this name 
by Chester, for be proposes it as new. He places it m his scheme of 
classification followmg Coccaceae and Bacteriaceae and before Spiril- 
hceae He mcluded 

Einzellige Individuen von sehr unregelmassiger Stabchenform, auch in norma- 
len Zustand sprossende Verzwe’gung und zwar regelmassig oder nur gelegentlich, 
keine Mjzelbildung nach Art der Fadenpilze, zuweilen fadige Entwickelung der 
Indi\iduen, keine Endosporen, keine Bewegung 

"Wmslow etal (Committee Soc Am Bact , 1917, p 553) mcluded this 
family under the Euhactenales with the description 

Cells usually elongated, frequently filamentous and with a decided tendency 
to the development of branches, in some genera giving rise to the formation of a 
definite branched mycelium Cells frequently show swellings, clubbed or irregu- 
lar shapes Endospores not produced, but conidia developed in some genera 
Usually Gram-positive Non-motile Many species are parasitic in animals or 
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plants Complex proteins usually required As a rule strongly aerobic (except 
for some species of Actinomyces and the genera Fusiformis and Leptotnchia), and 
oxidative Growth on culture media often slow, some genera show mold-like 
colonies 

In 1920 the Committee mcluded thus family in the order AcUnomy- 
cetales with the description 

Parasitic forms Rod shaped, frequently irregular m form but rarely fila- 
mentous and with only slight and occasional branching Often stain unevenly 
(showing variations in staining reaction within the cell) No conidia 

CasteUani and Chalmers (1919, p 1040) note that this family (cred- 
ited to Miehe 1909) may be placed as the second family of Mtcro- 
stphonales VuiUemm with the defimtion, ‘^Microsiphonales without a 
mycelium,’’ and mcludmg the two genera Mycobacterium and Coryn- 
ebactenum 

These authors, however, themselves place the family as the fifth 
m the order Eubactenales, and credit the name to Chester 1901 They 
follow Chester also m reducmg Corynebactenum to synonymy with 
Mycobacterium 

Bergey et al (1923, p 372) follow the Committee, mcludmg the 
family as the second m the order Actinomycetales 

Mycohacteneae. A tube named by Buchanan (1918, p 55) with 
the following description 

Rod-shaped organisms occasionally showing a tendency to branching, acid- 
fast, Gram-positive, non-motile, without spores 

A single genus is included, Mycohactenum Lehmann and Neumann 

Mycobacterium. A generic name proposed by Lehmann and Neu- 
mann (1896, p 363) with the organism of tuberculosis as a type, Myco- 
bacterium tuberculosis It is mcluded m their family of the Hyphomy- 
cetes In the translation of the second edition (1901, p 128) the de- 
scription reads 

Rods stain with usual staining solutions with difficulty or generally not at all 
Stain by the tubercle bacillus method, i e , it is acid resisting Clubbed swelling 
of the ends m cultures rare, in tissues somewhat more often 

In this edition is found the following statement regardmg the priority 
of Sclerothnx: 

Since we proposed this name m the first edition, we have seen that Metschni- 
koff (Virchow^s Archiv, 113, p 70, 1888), who first recognized the peculiar position 
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of the tubercle bacillus as opposed to the other then known bacteria, in a work 
‘'Eegardmg the Phagocytic E61e of the Tubercular Giant Cell,*' has said “If 
one considers that in the perfected stage the tubercle bacteria have grown into 
(although short) threads, and also differ from other analogous forms (except the 
lepra bacteria) m the possession of a very dense envelope, then perhaps it will 
be easier to accept the designation Bclerothrix for the genus, and Sclerothrix 
Kochii for the species of the tubercle bacterium ” We should have immediately 
accepted these names if we had known of them, but believe that according to 
the rules of botamcal nomenclature our names should now stand, since Metschni- 
koff only made a conditional proposal, did not accurately define his new genus, 
and never made any use of the new name himself, while we have ourselves already 
established a name 

Neither Lehmann and Netunaim or Metschinkoff seem to know of 
the pnor use of Schlerothnx (g z; ) as an algal genus by Kutzing (1849, 
P 37) 

Chester (1898) redefined Mycobaclenum as follows 

Cells m their ordmary form short cylmdncal rods, often bent and irregularly 
swollen, clavate or cuneate At times Y shaped forms or longer filaments with 
true branchmgs May produce short coccoid elements, perhaps gonidia 

The genus with this definition mcludes the Corynehactenum of Leh- 
mann and Neumann. 

The genus is listed as a s 3 monym of Bactenum by Migula, (1900, 
p 492) 

Chester (1901, p 349) again used this genus to mclude the acid fast 
and the diphtheroid bacteria The genus is also used by A J Smith 
(1902, p 270) and by Kendall (1902) 

The genus Mycobactmum was also recogmzed by Miehe (1908, p 131) 
who emended the description somewhat He mcluded m it those 
forms with rod-shaped cells, usually somewhat bent, with variable 
width, and length After division the cells usually bend to one side, 
and grow side by side, forming a characteristic very firm colony which 
is not easily broken to pieces, and is easily separated from the medium, 
usually formmg a membrane on hqmd media Budded branching 
occasional Usually acid fast, non-motile, slow growth, no lique- 
faction of gelatin 

Vuillemin (1913, p. 527) rejects the name as a vahd genus because 
of the priority of both Sclerothnx and Coccothrzx It has already 
been noted that the former name is mvahd, but it is possible that if 
the acid fast bacteria are to be recogmzed as a separate genus the 
generic designation Coccothnx should be used, which would make 
Mycobacterium an mvahd synonym 
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Winslow et al (ConoLinittee Soc Am. Bact 1917, p 554) have used 
the defimtion 

Slender rods which are stained with dif&culty, but when once stained are 
acid-fast Cells sometimes show swollen, elavate or cuneate forms, and occasion- 
ally even branched filaments Non-motile, Gram-positive No endospores 
Growth on media slow Aerobic Several species pathogenic to animals 

The type species is Mycobactertum tvb&rculosiB (Koch) Lehmann and 
Neumann 

Buchanan (1918, p 55) gave the following definition and discussion 

Slender rods which stain with difficulty, but when once stained, are acid-fast 
Clubbed, swollen, elavate or cuneate cells occur, even filaments with branches 
Non-mo tile Without spores Gram-positive 

The type species is Mycohactenum tuberculosis (Koch) Lehmann and 
Neumann 

Vuillemin (1913, p 527) contends that Coccothnx resembles too closely Cocco- 
trichum Wallroth It does not seem that the resemblance is close enough ever to 
cause confusion, and the genus name Coccothnx is apparently valid The Com- 
mittee on Classification of the Society of American Bacteriologists, however, has 
recommended the use of the generic name Mycohactenum as better known and less 
likely to result m confusion 

Castellani and Chalmers (1919, p 962) indicate as the type species 
Mycohactenum leprae (Hausen 1874), and include the diphtheria and 
glanders types (Corynebactenum) m the genus 

Bergey et al (1923, p 372) follow the Committee, and include the 
genus as the first m the family Mycobactenaceae 

The validity of Mycobactertum as a valid generic name is menaced 
apparently only by the older Coccothnx Lutz, q v Perhaps inasmuch 
as the latter name has apparently never been used, it may be passed 
by m the mterest of stabihty 

Mycococcaceae. A family of bacteria proposed by Hansgirg (1888, 
p 266) as the only family of his order Sphaerobacterta Two sub- 
famihes are mcluded, Cystococcaceae and Eucoccaceae 

Mycoderma. A generic name used by Persoon (1822 p 96) with 
the species Mycoderma ollare, M mesentertcum^ etc , the latter for 
the film which forms on beer or wme which is exposed to the air The 
mdmdual organisms which compose this scum were not studied 
We know that this scum may be of yeasts or of bacteria, frequently 
a mixture of the two It is not surprising therefore m the subsequent 
literature to find authors divergmg m the use of the term Mycoderma^ 
one group regarding it as a genus of yeasts, the other as a genus of 
bacteria 



388 


GENERAL SYSTEMATIC BACTERIOLOGY 


Desmazieres (1826, p 59) named the layer which develops on beer, 
etc. Mycoderma cerevistae, regarding the organisms, however as ammaU 
cula monadtna Accordmg to Lafar he did not connect the organisms 
with the chemical changes takmg place m the solution 

Kutzmg (1837, p. 386) discusses the use by Desmazieres of Myco- 
derma, and later (1843, p 149) substituted for the acetic acid foim the 
generic name Ulmna 

Accordmg to Hansen (1894, (1911), p 465) the designation Myco- 
derma aceti was used by Thomson (1852) This latter author added 
yeast and a httle bread to a sugar solution In the course of 
three months a satisfactory vmegar had developed, and m the bottom 
of the vessel there was a considerable gelatmous deposit which he iden- 
tified as the Ulvina aceh of Kutzmg He states that this organism is 
also termed Mycoderma aceU, though Hansen was imable to determme 
his authority for the statement 

Pasteur (1868, p 106) used the name Mycoderma aceU for the or- 
ganism present m acetic fermentation 

This name was also used by Hansen (1879, p 230) as a generic 
bacterial designation, for the species M Pasteunanum 

The name has come mto general use for certam of the yeast like fungi 
However, its use for an acetic organism was suggested by Winslow 
et al (1917, p 551) with the followmg description 

Cells rod-shaped, frequently in chains, non-motile Cells grow usually on the 
surface of alcoholic solutions, securing growth energy by the oxidation of alcohol 
to acetic acid Also capable of utihzmg certain other carbonaceous compounds, 
as sugar and acetic acid Elongated, filamentous, club-shaped, swollen and 
even branched cells common and quite characteristic 

The type species is Mycoderma aceh (Thompson?) Committee 

Buchanan (1918, p 45) used the followmg description 

Cells rod-shaped, frequently m chains, non-motile usually, without spores 
Obligate aerobes, growing usually as a film on the surface of alcoholic solutions, 
transforming the alcohol to acetic acid Involution forms often developed and 
qmte characteristic 

The type species is Mycoderma aceh Thompson? 

There is some doubt as to the appropriateness of Mycoderma as the name of this 
genus It IS possible that it should be reserved for the yeasts 

Enlows (1920, p 62) calls attention to the fact that the t 3 rpe species 
^'(first ID order of arrangement, and subsequent designation by many 
authors)” is M ollare 
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The Committee fl920) abandoned My coderma as a generic bacterial 
name, substituting Acetohacter q v. 

The name is rejected by Orla-Jensen (1921, p 270) 

It is probable that Mycoderma is invalid as a designation for a bac- 
terial genus, and should be reserved for certain pelhcle formmg yeasts 
Mycomonas. A generic name proposed by Orla-Jensen (1909, p. 
329) to replace Mycobacterium Lehmann and Neumann to make the 
designation conform to his prmciples of nomenclature It is to be 
regarded as a synonym of Mycohactenum and Coccothnx, and mvahd 
Myconostoc. A genus of bacteria desciibed by Cohn (1875, p 183) 
to include a species Myconostoc greganum This oiganism was ob- 
served m water as gelatinous masses containing cylmdiical colorless 
cells, frequently curved or spiral Found in water kept m glass with 
decajnng algae Watei became dark thiough iron sulphid 

An der Oberflache sammelten sich farblosen Schleimtropfclien, diese waren 
gebildet von isolirten, oder haufenweise am einander hangenden Lleinen Gallert- 
kugeln von 10-17m Durchmesser und daruber Diese Kugeln, nach aussen ziem- 
lich scharf abgegrenzt, haufig elliptisch m die Lange gezogen, schlossen in einer 
durchsichtigen Gallert einen farblosen Le^piothi %x artigen Faden ein, welche m knau- 
elartigen aber lockeren Windungen ins Innere eingelagert war Ob jede Kugel 
immer nur einen oder auch mehrere solcher Faden emschliesst, lasst sich nicht 
leicht ermitteln, obwohl ich das eistere als Hegel vermuthe , unmittelbar vermag 
man nur die kogenartigen Schlmgen in der Peripherie, und die durch einander 
geschlungenen Wundungen im Innern zu unterscheiden Die farblosen Faden 
selbst etwa von der Starke des Bacillus ulna oder Spirillum volutans, enthalten 
stark lichtbrechende Kornchen, Gliederung ist nicht erkennbar Die Vermeh- 
rung geschieht, ahnlich wie bei Ascococcus vermittelst Querfurchung der Gal- 
lertkugel, die, vermuthlich in Folge bedeutenderer Streckung des eingelagerten 
Fadens, sich erst elliptisch in die Lange dehut, dann in der Mette sich in zwei 
Ealbkugeln durchfurcht, welche sich nach kurzer zeit von einander trennen Der 
Gedanke lag nahe, dass es Spirillen seien welche hier im Gallert eingeschlossen 
sind 

The genus was included m the tribe Nematogenae 
Strangely enough, there appears to be but one subsequent record 
of the discovery or observation of this organism The genus how- 
ever, was generally recognized duimg the first two decades followmg 
its description 

Trevisan (1879, p 139) gives the followmg generic description 
^‘Somatia cylmdrica, tenerrima, imphcata, convoluta, muco obvoluta, 
in globulos perparvos congesta ” This was mcluded m his subtribe 
Myconostocaceae 
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The same description was used by Magnm (1880, p 96) Myco- 
nostoc accordmg to Van Tieghem (1884) consisted of spiral cells 
embedded m gelatm 

Wmter (1880, p 60) gave the following descnption 

Faden sehr dunn, faxblos, ungegliedert, aber beim Eintrocknen in kurze cylin- 
drische Glieder zerfallend, verschiedenartig gebogen und durch emander ge- 
schlungen, von Gallerte umgeben, die rungliche Kugeln von 10-17jLt (und mebr) 
Durchmesser bildet Vennebrung durch Einschnurung und Zweitheilung dieser 
Gallertkugel 

Schroeter (1886, p 169) gives the foUowmg diagnosis 

Zellen in Form dunner, gebogener und gewundener Faden, welche in eine rund- 
liche Gallertcyste emgeschJossen sind Die Faden zerfallen in kurzere Stucke 
Die Cysten vermehren sich durch fortgesetzte Zweitheilung 

Hansgirg (1888, p. 265) mcludes the genus as the sole genus of his 
family Myconostocaceae, and notes finding the organism among algae 
m Bohemia, and frequently among his algal cultures 

The genus is accepted by De Tom and Trevisan (1889, p 1034), 
Trevisan (1889, p 26), Billet (1890, p 24) and Ludwig (1892) 

Migula (1900, p 960) made Myconostoc the second subgenus under 
his genus Sptrosoma 

The genus is rejected by Erwin F Smith (1905) and by most recent 
writers It is proposed by Vuillemm (1913, p 526) as one of his 
^Tormogenera conservanda 

If the organism descnbed by Cohn is worthy of generic recognition, 
Myconostoc is a vahd bacterial genus 

Myconostocaceae. The second family of the order Eubactena pro- 
posed by Hansgirg (1888, p 265) m the following statement 

Diese noch von Schroter mit der Famihe der Bactenaceen veremigte Spaltpilz 
gruppe, welche der Familie der Nostoceen unter den Spaltalgen entspricht ist 
aus ahnlichen Grunden wic die Crenothnchaceae zu emer den ubrigen Familien der 
Bacterien gleichwerthigen Familie zu erklaren 

A Single genus, Myconostoc, is recogmzed 

Myconostoceae. A subtribe created by Trevisan (1879, p. 139) to 
mclude the genus Myconostoc He gave the following characteriza- 
tion “Somatia substantia mtersomatiari m colomas mucosas con- 
sociata, eramosa This is the second subtribe mcluded withm his 
tribe VihrifOmeae 
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De Toni and Trevisan (1889; p 1934) again used the term for a sub- 
genus with the following description '^Bacuh spirahter torti, capsulis 
inclusi 

Mycophyceae, A name probably of ordinal rank pioposed by 
Hansgug (1890, p 31) to include those bacteria which are mter- 
mediate between the algae (the Schtzophyceae) and the Eubacteria 
The families Crenotnchaceae, Leptotnchaceae, Myconostocaceae and 
Mycococcaceae are mcluded 

Mycotetraedron. A generic name proposed by Hansgiig (1890, 
p 28) for a species M cellare n sp He gives the foUowmg description 

Zellen einzeln, rundhch viereckig, die Ecken tetraednsch gestellt 6 bis Qii 
breit, mit farblosem, homogenem oder s'^ellenweise sparlich femgekorntem; fast 
wasserhellem Inbalte und dunner farbloser an der Oberflache glatter Membran, 
and den Ecken abgerundet und daselbst mit je emem, 1 5 bis 2iu langen, geraden, 
farblosen kegelformigen Stachel versehen 

Die Vermehrung und weitere Entmckelung dieser morphologiscb der Algen- 
Gattung Tetiaedron Ktz (Polyednum Nag ) ahnlichen Kellerbactene ist mir noch 
unbekannt, ich babe sie bisher bios unter anders Keller-bactenen aus emem 
alten Wemkeller auf der Prager Altstadt m wenigen Exemplaren beobachtet 

The genus apparently has not been recognized by subsequent writers 
If the species described is sufficiently distmct, the generic name would 
appear to be valid 

Mycothammon A name of a genus of algae used by Kutzing 
(1843, p 120) with the following description “Trichomata (inartic- 
ulata?) achromatica ramosa, rami apice in spermatia mtumescentes ” 
One species, M fodinarxm Kuetz is a synonym of the bacterial species 
Leucocystts cellans of Schroeter (1886) according to De Toni and Tie- 
visan (1889, p 1041) 

Mycothece. A generic name used by Hansgirg (1888, p 266) with 
the following description of the genus and the smgle species M cel- 
lans Hansgirg 

Genus Mycothece Hansg Zellen langhch cylindrisch, einzeln oder m zwei- 
bis vierzelligen Famihen, von einer meist mehrschichtigen deutlich begrenzten 
farblosen Gallerthulle umgeben, unbeweglicb, einzeln oder zu einer dicken, form- 
losen Masse vereinigt Vermehrung durch fortgesetzte vegetative Zweitheil- 
ung der Zellen bios m einer Richtung des Raumes (der Quere nach), wobei die 
Tochterzellen sich bald von einander trennen Sporenbildung unbekannt 

M cellans Hansg Zellen cylindrisch, gerade oder leicht in der Mitte gekrummt, 
meist 1 bis 1 5, seltener 2 bis 3 /a dick, drei- bis sechs-, seltener nur zweimal so lang, 
stark lichtbrechend, farblos, einzeln, selten zu zwei bis vier, von deutlich begrenz- 
ten, 4 bis 5ti dicken, oft geschichteten hyalinen Gallerthullen umgeben, dicht zu 
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gelbhehen bis gelbraunlieben Gallertmassen gehauft oder im scHeimigen Lager 
anderer Kellerbactenen verstreut 

An wenig feuehten Maueni in alten Weinkellem, meist in Qesellscbaft des 
BaeiUm suSitZis var ceUarzs, so auf der Altstadt und m einem Weinkeller auf der 
Nenstadt 

De Toni and Trevisan (1889, p 1033) make the species Mycothece 
cellans Hansgirg a sjmonym of Klebstella cellaris Trevisan 

The name has apparently not been used by other authors It is 
rejected by Erwm F Smith (1905) If the orgamsm described is 
worthy of generic differentiation, it would appear that the genus 
name is vahd 

Mycollirix. A name apphed to chams of sphencal organisms by 
Itzigsohn (1867) Cohn (1872, p 147) makes the foUowmg statement 
“Itzigsohn und Halher haben fur die Rosenkranzketten der Kugel- 
bactenen den Namen Mycothnx vorgeschlagen, ich bezeichne sie hier 
aJs Torulafonn ” 

Apparently the term has never been used m a strict generic sense 
The nearest approach seems to have been the ascnption by De Tom 
and Trevisan (1889, p 1069) to Fnedberger of the term “Mycothnx 
bei Pleuropneumome des Pferdes” (1873, p 91) An examination of 
the latter reference fails to show any such use It is invalid 

MyzobaciUus. A genenc name used by Gonnermann (1907, p 
877) (with the spelhng Myxobazdlus) for a species of bactenum, M 
betae isolated fiom sugar beet juice The orgamsm is a slender rod, 
0 3 by 2 3-4 5it Easily stamed Often granules No definite cap- 
sule Grows at 35°C , but not killed at 60° Non-motile It forms 
spores m twenty-four hours which are oval, of a diameter greater than 
that of the mother cell. Before spore formation the organism occurs 
in c h a in s like anthrax bacillus, the filament falls apart into segments 
each of which produces a spore It grows well on ordinary media 
In sucrose solutions gas and acid are not formed The solution 
becomes opalescent and viscous Apparently this is a synonym of 
BaetUns 

Myxobacter. A genenc name proposed by Thaxter (1892, p 493) 
for a species of the Myxohaderiaceae, M aureus The foUowmg genenc 
descnption was given “Rods, fonmng large rounded cysts, one or 
more free withm a gelatmous matrix raised above the substratum ” 
Thaxter later noted that this genenc name is mvahd because of the 
pnor use of Polyangtum q v for this form This name has accordmgly 
been abandoned in later wntmgs on this group 
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Myxobactenaceae. The name of a family proposed by Thaxter 
(1892, p 394) to include the so-called Myxdbacterm The name comes 
from the genus (now abandoned) Myxdbacter Thaxter. 

The family diagnosis as given by E F Smith is as follows (1905, 
p 164) 

Motile, rod"liLe organisms, multiplying by fission secreting a gelatinous base, 
and forming pseudoplasmodium-like aggregations before passing into a more or 
less highly developed cyst-producmg, resting state in which the rods may become 
encysted in groups without modification, or may be converted into spore-masses 
The vegetative rods, which vary little m size and form m the different genera and 
species, are tsrpically elongate, sometimes reaching 15jLt in length Cell division 
follows an elongation and nearly medium constriction of the rods which, except 
at the moment of division, are always separate, never united in chains A slow, 
sliding locomotion and a Beggiatoa-like, bending motion is characteristic of the 
active rods Organs of motion have not been detected In all species, with 
one exception, the rods, when seen m masses, are more or less distinctly reddish 
A distmct, firm, hyaline gelatinous base is secreted by the colony as it extends 
itself, over which the individuals may move or m which they become imbedded 

The vegetative period, in artificial cultures, usually lasts about a week, or even 
two weeks, but in nature the production of cysts must be more rapid Common in 
moist situations on dung, decaying wood, fungi, lichens, etc According to 
Bauer they grow best at 30°C 

In forms like Myxococcus in which the rods are somewhat scattered, the first 
preparation for spore production as seen under the microscope consists m 
the appearance of groups of rods moving with a circular tendency, in which the 
more central individuals soon become converted into the spores The formation 
of a cystophore, when it occurs, results from the basal constriction of a papillate 
mass of rods which projects from the surface of the colony In the enc}sted 
condition there are two classes — one in which the individuals thus enc\sted show 
little or no modification from the rod-like vegetative state, the other m 
which they are converted into definite spores They, however seem to run into 
one another 

This family name is also used by Clements (1909, p 8) and by 
Benecke (1912) 

Buchanan (1918, p 541) included this as the smgle family of the 
order MyxobactertaleSj with characters those of the order, q v Three 
genera were mcluded ChondromyceSj Polyangtum and Myxococcus 
Bergey et al (1923, p 412) follow Buchanan 

Myxobactenales. An ordmal name proposed by Buchanan (1917, 
p 163) The description (1918, p. 541) follows 

Motile, rod-like organisms, multipl 3 njig by fission, secretmg a gelatmous base, 
and forming a pseudoplasmodium-like aggregation before passmg into a more or 
less highly developed cyst-producmg, resting state in which the rods may become 
encysted m groups without modification, or may be converted mto spore masses. 

There is one family only, the Myxohacteriaceae^ 
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It IS included as the fifth order of the ScUzomycetes 
Winslow et al (Committee Soc Am Bact , 1917, p 549, 1920, p. 
196) recognized the order with the following diagnosis. ^^Cells united 
dunng the vegetative stage mto a pseudoplasmodimn which passes 
over mto a highly-developed cyst-producmg resting stage 
It 13 also recogmzed by Castellam and Chalmers (1919, p 924) as 
the third order of the Schtzomycetacea^ and by Bergey et al (1923, p 
412) as the fifth order of the Schzomycetes 
Myxobacteneae. A class name proposed by Heller (1921, p 549) 
for the second class of the phylum Bactena She states ^^Bactena 
which join to form a complex fruiting body 
Myxobactenum. Under the headmg ‘‘k New Myxobactenmn” 
an abstract was prmted of a paper by FauU (1915, p 469) Apparently 
the wrord is not used bmomially The organism evidently is one of 
the Myxohactertales (qv) 

Myxobactrales. A name proposed by Clements (1909, p 8) for 
the second order of the Sch^zomycetes His description is '^Cells 
rod-hke, motile, fission m one plane, cells secretmg a gelatinous base and 
formmg pseudoplasmodia, then passmg mto cysts, or spore masses 
which are often stalked (cystophore) 

One family, Myxobactertaceae, is included It may be regarded as 
variant of the spellmg Myxobactermles, q v 
MyxobaziHus. A vanant of Myxobacillus^ q v used by Gonnermann 
(1908 p. 877) 

Myxobotrys. A generic name of a fungus proposed by Zukal (1896, 
p 346) for the species M vanabtUs The generic description is as 
follows 

Die Sporen in dichten Kopfchen anf der blasigen Erwerterung an den Enden 
ernes einfachen oder schwach verzweigten Sporentragers, oder ohne Trager direct 
auf eineim dunnen Hypothallus oder dem Substrate aufsitzend 

It was later shown that this was a redescnption of an old genus, 
one of the Myxohactenaceaej ChondromyceSj [qv) The name is there- 
fore mvahd 

Myxobotrysaceae. A family created by Zukal (1896, p 436) to 
include his mold genus Myxobotrys, with the following description. 
“Die Spoien entstehen durch Sprossung des Plasmodiums, ohne vor- 
hergehende Sonderung des Plasma m bestunmte Portionen When 
it w^as shown that the genus Myxobotrys was mvahd, and the orgamsm 
did not belong to the fungi, this family name was mvahdated 
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Myxococcus, A generic name proposed by Thaxter (1892, p 403) 
as a genus of the Myxobacteriaceae The diagnosis given is ^^Rods 
slender, cuived, swannmg together after a vegetative period to form 
definite more or less encysted sessile masses of coccus-kke spoies 
In the possession of the coccus-hke spores when encysted it differs 
from the other genera of the family, Polyangtum and Chondromyces. 

Eleven species have been described, Myxococcus rubescens Thaxter, 
M vtrescens Thaxter, M coralloides Thaxter, M. sUpttatus Thaxter,. 
M cirrhosus Thaxter, M cruentis Thaxter, M pynformts A L Simth, 
M dzscifoimis Thaxter, M macrosporus Zukal, M dzgztatus Quehl, and 
M clavatus Quehl 

The generic name Myxococcus has been accepted and used by Sac- 
cardo (1899, p 460) by Zukal (1897, p 550) and by Quehl (1906, p 16) 

With the spelhng Myxokokkus this name has been also used mde- 
pendently by Gonnermann (1907, p 877) for a species of bacterium 
M betas isolated from sugar beet syrup In this sense the name is 
invalid 

Buchanan (1918, p 542) gave the followmg description 

Rods slender, curved, swarming together after a vegetative period to form 
definite more or less encysted sessile masses of coccus-like spores. 

The type species is Myxococcus iuhescens Thaxter 

Bergey et al (1923, p 413) mcluded this as the first genus of the 
family Myxobactenaceae 

Myxokokkus. A generic name used by Gonnermann (1907, p 883) 
for a species Myxokokkus betas Gonnermann isolated fiom a gummy 
fermentation of sugar beet sap The organism is a streptococcus It 
grows on all ordinary media except potato, but usually not luxuriantly 
It forms on dextrose agar no gum, but only small, at first transparent, 
discrete colonies with shght gas formation On ten per cent sucrose 
agar and gelatin it produces abundant gum and vigorous gas The 
organism quickly dies on this medium It is possible that in nature 
development is dependent upon growth with a gum producing bacillus 
The genus is probably invalid because of the priority of Myxococcus 
Thaxter, and because of the inadequate characterization Possibly it is 
a symonym of Leuconostoc q v 

Neissereae. A tribe of bacteria named by Winslow et al (1920, p 
205) as a tribe of the fanuly Coccaceae One genus only, Neisseria is 
included The diagnosis given is ‘^Strict parasites, failmg to grow 
or growmg very poorly on artificial media Cells normally m pairs. 
Gram-negative Growth fairly abundant on serum media 
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Bergey et al (1923, p 41) includes this as the Gist tribe of the family 
Coccaceae 

It should be noted that the spellmg should be Netsseneae 

Neissena. A generic name proposed by Trevisan (1885, p 105) 
with the gonococcus of Neisser as the type The generic description 
IS as follows '‘Colonie di 4 cocchi subovoidei, consociati a due in un 
unico strato ad avoiluppati da densa mucosa, lalma, spianeta a guisa 
di membraneUa quadrata, da ultimo hbero ” The single species 
listed IS Neisseria gonarrhoeae Tievisan (1889, p 32) includes this as 
the first genus of his tribe Micrococcee Fourteen species are included, 
the first being N gonorrhoeae De Tom and Trevisan (1889, p 1067) 
give the foUowmg diagnosis 

Cocci primitus globosi indivisi, aetate provecta m coccos duos biscoctiformiter 
gemmos latere fratrem versus plus mmus complanato, utnnque ad polos isthmis 
filamentosis tenuissimis insunul nexos, scissi, nunquam m tunnas racemiformiter 
consociati Endosporae microsomae, in eoccis normalibus obvenientes 

Twenty-four species are included in the genus The name Neissena 
has rarely been used, usually being displaced by the term Diplococcus 
Neissena, however, has pnority over this name if the gonococcus is 
the orgamsm which should be taken as the type of the genus, or is 
to be included within it. It is rejected by Erwin F Smith (1905) 
For discussion see Diplococcus VuiUemm (1913, p 525) has proposed 
that Neissena with the type species N gonorrhoeae be made a Genus 
conservandum 

Buchanan (1917, p 612) recogmzed the genus with the following 
description. 

Parasites, growing poorly in most laboratory media Cells usually in pairs, 
flattened, coffee-bean shaped Gram-negative As a rule showing considerable 
fermentative power in carbohydrate media 

The type species is Keisberm gonorrhoeae Trevisan 

It was included as the fourth genus of the tribe Streptococceae 

Winslow et al (Committee Soc Am Bact , 1917, p 557) used the 
following diagnosis 

Stnct parasites, failmg to grow or growing very poorly on artificial media 
Cells normally in pairs of flattened cells Gram-negative Fermentative powers 
low Growth fairly abundant on serum media, usually whitish or yellowish 

The type species is Neissena gonorrhoeae Trevisan 

The committee (1920, p. 205) made it the sole genus of the tribe 
Neissereae 
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Castellam and Chalmers (1919, p. 925) include the genus under 
Streptococceae with the diagnosis 

Streptococceae growing best, and often only, aerobically, without pigment 
formation, usually present in pairs without a true capsule, and in exudates usually 
intracellular, and readily decolourized by Gram’s method of staming 

Primary cultures grow poorly on usual laboratory media, but best on media 
containing glucose or blood serum No lysis with bile Ferment carbohydrates 
usually with but slight acid production 

Type species Neisseria gonorrhoeas (Bumm, 1885) 

The genus Neisseria is recogmzed by Bergey et al (1923, p. 41) as 
vahd, with the type Neisseria gonorrhoeae Trevisan 

Nematogenes. A tribe of Schizophyta named by Cohn (1875) 
It included those forms m which the cells are disposed m filaments 
Several bacterial genera were included 

NevsMa. A bacterial genus created by Famintzin (1892, p. 484) 
for the species Nevskia ramosa Accordmg to Migula (1900, p 1038) 
the generic description is as follows 

Stabohenformige Zellen, welche einseitig Gallerte aussondern und dadurch 
gestielt erscheinen Bei der Teilung des Stabchens teilt sich aueh der Stiel, so 
dass sich allmahlich eine in der Form con Chaetophora endiviaefoha ermnernde 
gelappte Gallertkolonie bildet, die an den Enden der happen die Zellen tragt 

The species N ramosa is described as follows 

Zellen etwa 12/i lang, 2-6 mal so lang als breit, kugelformige, stark licht- 
brechende, sporenartige Gebilde enthaltend, die jedoch in Alkohol loslich sind 
Die umschliessende Gallerte lasst sich in 1-proz Kalilauge nach vorhergegangener 
Behandlung mit Alkohol leicht losen Teilung senkrecht zur Langsachse Unter 
bestimmten, nicht naher bekannten Verhaltnissen verlassen die Zellen die Gal- 
lerte und werden frei, sie stellen dann den Anfang neuer Kolonien dar Im 
allgemeinen scheint diese Art Aehnlichkeit mit Bacterium pediculatum Koch 
und Hosaeus zu haben 

Von Famintzin in Aquarien des botanischen Laboratoriums gefunden 

Erwin F Smith (1905) places this is his hst of doubtful genera It 
IS apparently vahd if the organism described is worthy of genenc separa- 
tion 

HewsMa. A spelhng of Nevskm used by Migula (1900, p 1038) 
and Frwin F Smith (1905, p 162) 

Nicolaerillus. A name apphed by Heller (1922, p 24) to genus of 
the tnbe PiUnficoideae The description follows* 
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Putr%fico%deae that m meat medium produce gas and various color changes, 
yellowish, pink, grey or mauve, depending on the medium , the particles of meat 
are gradually suffused with a black pigment, and bleach at the top The meat 
IS softened but the particles do not greatl}^ dimmish in size Do not attack sugars 
Gram-negative (weak methyl violet) rods that form terminal spherical spores 
Colonies m deep agar diverse Common m soil, found m horse feces, may multi- 
ply m wounds, but do not normally invade tissue Produce a characteristic 
neuro-toxin 

Tj’pe-species N tetam (Bacillus tetani Nicolaier), to be described in a future 
paper. 

The definite designation by Buchanan (1918, p 38) of Plectndium 
tetam (Nicolaer) Fischer as the type of this genus would seem to 
reduce the genus Ntcolaenllus to a synonym of Plectndmm However, 
the author (Heller) msists that this is not the Plectnd^um of Fischer 

Nigrococcus. A name apphed by Castellani and Chalmers (1919, 
p 925) to a genus of the tribe Micrococceae The description (1919, 
p 932) follows 

Micrococceae saprophytic, rarely parasitic, producing black or bluish-black 
pigment 

Type Nigrococcus nigrescens (Castellani, 1911) 

Nitnbacillus A genenc name suggested by Beijermck (1914, 
p 1163) to replace Nitrohacter Wmogradsky Later (1914, p 110) 
he states 

In meiner Mitteilung m der Akademie der Wissenschaften zu Amsterdam, Bd 
23, pag 1163, 28 hlarz (10 April) 1914, habe ich das Nitratferment, wegen seiner 
Beweglichkeit Nitrihacillus genannt Doch scheint es mit gegenwartig, dass der 
von Winogradsky eingefuhrte Name Nitrohacter bleiben kann 

Hitrobacter. A name proposed by Wmogradsky (1892a, p 87) 
(1892b, p 127) to include those organisms which transform nitrous 
mto nitric acid No species name was appended, hence from the 
standpomt of strict nomenclatuie perhaps the name is invalid as a 
generic designation Wmogradsky makes the following statement 

S’ll fallait donner des nous ^ tous ces organismes, je proposerais de conserver 
celui de nitrobacterees k tout le group de microbes, transformed rammoniaque en 
salpetre Le ferment nitrique porterait le nom de Nitrohacter 

The organism described is a small rod, about 0 5ju m diameter, about 
2 to 3 tunes as long as broad, non-motile, embedded m dehcate gelat- 
mous masses It stams poorly It grows only on media contammg 
mtntes and httle or no orgamc matter It transforms the mtrites to 
mtrates 
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The orgamsm is termed Bacterium mtrobader by Migula (1900, p 
514) 

The name is rejected by Erwm F Smith (1905, p 162). 

Beijermck (1914, p 109) in a paper on nitrification states that the 
organisms present mclude 

Nitrobacter oltgotrophwn — Ntirohacter polytrophum^ das Nitratferment selbst 
1) Im nitratierenden, meist unbeweglichen Zustand als N oltgothrophunif im 
saprophyliiscben oft beweglicben nicht nitratierenden Zustand, als N polytro-* 
phum, zu bezel chnen Die beiden Formen mussen als pbysiologische Arten 
bezeichnet werden und verhalten sich zu emander als Modifikationen und nicht 
als Mutationen Der Uebergang findet wie der Pfeil andeutet, nur in erne 
Richtung statt 

Just what nomenclatural recogmtion should be given these names 
of Beijerinck is somewhat conjectural Probably Nttrobacter oUgo- 
trophum may be regarded as the first use of the generic name Nitro- 
bacter m a binomial 

Wmslow et al (1907, p 552) recognized the genus with the foUowmg 
description 

Cells rod-sbaped, non-motile, not growing readily on organic media or in the 
presence of ammonia Cells capable of securing growth energy by the o'^ida- 
tion of nitrites to nitrates 

Winogradsky named no species, although he described one It might be 
termed Nitrohacter Winogradakyi and made the type species 

The genus was placed in the family Nitrobactenaceae Substantially 
the same diagnosis was used by Buchanan (1918, p 180) the Committee 
(1920, p 202), and Bergey et al (1923, p 34) 

The genus is here considered valid, and the type species Nitro- 
bader oltgotrophum Beijermck {Nitrobader Wtnogradskyz Committee) 

Nitrobactereae. A variant spellmg of Nttrobacteneae q v used by 
Castellam and Chalmers (1919, p 932), by Wmslow et al (1920, p 
201) and by Bergey et al (1923, p 31) 

KTitrobactenaceae. A family name proposed by Buchanan (1917, 
p 349) for the fourth family of the Eubactenales The diagnosis (1918, 

p 180) 

Cells spherical or rod-shaped, motile or non-motile, not growing on ordinary 
laboratory media in the presence of organic matter Securing growth energy 
primarily by the oxidation of ammonia to nitrites or of nitrites to nitrates 

Three genera were mcluded, NttrosomonaSf Ndrobacter and Nttro- 
sococcus. 
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Winslow et al (Committee Soc Am Bact, 1917, p 551) used the 
followmg description, meluding this family as the first m the Eubacte- 
nales 

Organisms usually rod-shaped (sometimes spherical m Nitrosomonas and pos- 
sibly m Azotohacier) Cells motile or non-motile, when motile with polar, never 
peritnchous, flagella Endospores never formed Obligate aerobes, capable of 
securing growth energy by the direct oxidation of carbon, hydrogen or nitrogen or 
of simple compounds of these Non-parasitic (usually water or earth forms) 

The Committee (1920, p 200) divided the family into two tribes, 
Nitrobactereae and Azotobactereae and revised the diagnosis as follows • 

Organisms usually rod-shaped (sometimes nearly spherical in Nitrosomonas, 
and possibly in Azotohacter) Cells motile or non-motile Branched involution 
forms in Bhizobium and Acetolacter Endospores never formed Obligate 
aerobes, capable of securing growth energy by the direct oxidation of carbon, 
hjdrogen or nitrogen or of simple compounds of these Non-parasitic (except in 
genus iSAtsobittwi)— usually water or earth forms 

Bergey et al Q923, p 30) has included this family as the first m the 
order Evibactenales 

Nitrobacterieae. A name used by Castellam and Chalmers (1919, 
p 932) to designate the first tnbe of the family Baallaceae with the 
descnption ‘^Growth in ordmary laboratory media entirely or al- 
most entirely absent ” Nitrobactenum g v is designated as the type 
genus 

Wmslow et al (Committee Soc Am Bact , 1920, p 201) used this 
designation (with the speUmg Nitrobactereae) for the first tribe of the 
family Nitrohacteriaceae, with the description “Organisms deriving 
their hfe energy from oxidation of simple compounds of carbon and 
mtrogen (or of alcohol) ” 

Bergey et al (1923, p 31) have followed the committee 

Nitrobacterium. A generic name proposed by Castellam and 
Chalmers (1919, p 933) for the species Nitrobacterium mtrobacter 
(Wmogradsky) Castellam and Chalmers No description is given 
It IS the smgle genus of the tribe Nttrobacteneae q v 

Nitromicrobium. A name proposed by Stutzer and Hartleb (1899, 
p 197) for Nttromtcrobtum germinans, an organism changing mtrites 
mto mtrates Cells 0 76-1 x 1-2 5/i, ellipsoidal one end thicker than 
the other Multiphcation resembles the budding of yeasts Growth 
takes place on mtrate agar, and on agar with soil extract and am- 
monium phosphate, likewise on mtrate agar Orgamc mtrogen un- 
suited, and carbon compounds also mterfere The authors beheve 
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Winogradsky’s Nitrobader to liave been an impure culture of Nitro- 
microbtum and Hyphomio ohtum Believe that this constitutes a 
distmct t 3 rpe of organism 

Witronukrobium. A vanant spelhng of Niiromtcrohum, qv used 
by Behrens (1899, p 244) m a review 
Nitromonas. A designation for organisms oxidizmg ammonia to 
mtntes used by Wmogradsky (1890, p 258) He later (1892, p 127) 
changed the name to Nitrosomonas (qv) The name was agam pro- 
posed by Orla-Jensen (1909, p 334) as the fourth genus of his family 
Oxydoibactermceae to mclude the bacteria which oxidize mtntes to 
mtrates, a substitute for Nitrobader Winogradsky 
Apparently Wmogiadsky named no species, and this name can be 
regarded merely as a casual designation The name of Orla-Jensen 
IS a synon 3 mi of Nrtiobader 

Nitrosobactenum. A generic name used by RuUmann (1897, p 
288) for a species Nttrosobadenum novae formae This orgamsm grew 
well in ordinary culture media as a short rod, m morganic media as 
simple or branched filaments. The orgamsm possessed the power of 
osadizmg mtntes The organism has apparently not been found by 
subsequent mvestigators It is questionable whether this orgamsm 
belongs with the true nitiite bacteria 
Hartleb and Stutzer (1897, p 621) beheve the orgamsm descnbed 
by Rullmann to be merely a special growth stage of their “saltpeter 
fungus ” 

Nitrosobaktenum. A vanant spelling of Nitiosohacterium used by 
Rullmann (1897, p 228) and other wnters 
Nitrosococcus. A name proposed by Wmogradsky (1892, p 127) 
for the “new world” spheiical orgamsms which oxidize ammonia to 
mtntes He says “Les miciobes nitreux du nouveau monde feraient 
le genre Nitrosococcus ” Apparently no specific name was given 
It was later (1900, p 194) named Micrococcus mtrosus by Migula It 
IS rejected by Erwin F Smith (1905, p 162) 

It was recognized by Buchanan (1918, p 180) with the foUoRung 
descnption and type designation 

Cells spherical Not growing readily on organic laboratory media Oxidizes 
ammonia to mtntes 

Wmogradsky termed the single species “les microbes nitreux de nouveau 
monde” but without a species name It may be termed Nitrosococcus atnericanus 
and regarded as the type 
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Apparently the correct type designation would be Nttrosococcus 
mtrosits (Migula) 

Winslow et al (Committee Soc Am Bact (1917, 1920)) merged 
this genus with NitrosomonaSj q v 

Nitrosomonas. A generic name proposed by Wmogradsky (1892, 
p. 127) to replace the earlier Nttromonas He says 

Les ferments nitrenx du vieux monde ferarent partie du genre Niirosomonas 
(au lieu de NitromonaSj que ] ’ai propose avant) avec duex especes Niirosomonas 
europaeCf Niirosomonas javanensis (d’antres encore, pent 4tre) et des vanetes 
locales 

The organisms oxidize ammoma to nitrites They are rod-shaped 
forms, bemg differentiated m this respect from the new world genus 
Nttrosococcvs 

Migula (1900, p 954) mcluded this genus in his genus Pseudomonas 
The name was rejected by Erwm F Smith (1905, p 162) Orla* 
Jensen (1909, p 334) includes this as the fifth genus of his family 
Oxydohactenaceae. 

Winslow et al (1917, p 552) mcluded Nitrosococcus m this genus, 
and used the following diagnosis 

Cells rod-shaped or spherical, motile or non-motile, if motile with polar flagella 
Capable of securmg growth energy by the oxidation of ammonia to nitrites 
Growth on media contammg organic substances scanty or absent 

The tj^pe species is Niirosomonas europoea Wmogradsky 

Buchanan (1918, p 180) gave the following generic description 

Cells rod-shaped Motile Not growing readily on organic media Oxidizing 
ammonia to nitrates 

The tjTie species is Niirosomonas europoea Winogradsky 

Bergey et al (1923, p 35) followed the Committee, mcludmg this 
as the fourth genus of the tribe Nttrobactereae 

Nocardia A generic name proposed by Trevisan (1889, p 9) to 
create a vahd name to replace the mvahd terms Streptothnx Cohn, 
Actmomyces Harz and Dtscomyces Rivolta It is included as the third 
genus of the tribe Cladotnchee The generic description given is 
^‘Cladothrix senza vagine Five species are hsted, N faraimca and 
N actinomyces being the first two The generic description given 
by De Tom and Trevisan (1889, p 927) is as follows 

Filamenta tenuissima, evaginata, articulata, Cladotncis more pseudoramosa, 
nunc e nucleo firmo radialiter expansa, nunc vane coalita Arthrosporae in 
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filamentis normahbus obvenientes, transformatione cocci singuli ortae 
Cladothrix sine vaginis 

Savageau and Radais (1892, p 242) revived the old name Oospora 
for the group Blanchard (1896, p 853) discusses this proposition in 
the followmg paragraph 

Sauvageau et Radais rapportent au genre Oospora Wallroth 1833, toute une 
84rie de microphytes de tres petite taille, zu^on range communement parmi les 
Bact4ries tels sont les genres Streptothrtx Cohn 1874, Actinomyces Harz 1877, et 
Micromyces Max Gruber 1891 Ils ont, en effet, une grande ressemblance morpho- 
logique avec les Oospora vulgaires, mais ilss’en distinguementparleurs dimensions 
beaucoup plus restreintes Trevisan k cre4 pour eux, avec raison, croyons nous, 
le genre Nocardia (1889) 

This author recognized six species Wright (1904, p 396) suggested 
the separation of the genus Nocardia from Actinomyces because of 
dififerencesinmorphology both within the tissues and on culture media 
He says 

I do not accept the prevalent belief, based on the work of Bostroem, Gaspenni, 
and others, that the specific infectious agent of actinomycosis is to be found 
among certain branching microorganisms, widely disseminated in the outer world, 
which differ profoundly from Actinomyces hovis in having spore-like reproductive 
elements I think that these should be grouped together as a separate genus with 
the name of Nocardia, and that those cases of undoubted infection by them should 
be called nocardiosis and not actinomycosis The term actinomycosis should be 
used only for those infiammatory processess the lesions of which contain the 
characteristic granules or “drusen That a Nocardia ever forms these charac- 
teristic structures in lesions produced by it in man or cattle has not been con- 
vmcingly shown 

He further says (p 385) 

To members of this group the generic names Streptothrix, Nocardia, Cladothrix, 
and Oospora already have been given by various writers Of these, in accordance 
with well-recognized principles of nomenclature, ‘ Nocardia^ ^ is the only one that 
is tenable for the group, if it be made into a separate genus, because the other 
names have been previously used for plant genera to which these microorganisms 
clearly do not belong, and they are therefore untenable 

Against the status of the term ^^Nocardia” as a generic name for these micro- 
organisms, it may be urged that its origmal definition was faulty, chiefly m that 
the branchmg of the filaments was described as false, but this objection has no 
weight in view of the fact that Blanchard has published an accurate description of 
a number of species of this group and adopted ^‘Nocardia^^ as the generic name 

The name Nocardia is rejected by Erwm F Smith (1905, p 162) 
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Jordan (1908) accepts Wright’s conclusions, and separates Nocardia 
with the definition ‘Tilaments with true branches, with reproductive 
elements or spores observed” from Actinomyces in which no such spores 
are formed 

Pinoy (1913, p 929) proposed that Nocardia should replace the old 
name Actmomyces and that a new name, Cohnistreptothv'ix be created 
with Cohn’s Strepfothnx Foersten^ as the type 

VuiUemia (1913, p 526) concluded that the name Nocardia should 
replace all of these terms, and hsts it as a ^^genus conservandum^^ m 
his group Microsiphones 

Winslow ei al (Committee Soc Am Bact , 1917, p 554) gave the 
followmg defimtion 

Branched filaments, resembling a mycehnm, readily breaking up into segments, 
usually saprophjiiic soil forms Differs primarily from Actinomyces in the de- 
velopment of aenal hyphae and conidia Usually aerobic Many are pigment 
formers Colonies as a rule mold-like on culture media 

Merrill and Wade (1919, p 64) reject the name in the followmg 
statement 

This name was adopted by De Tom and Trevisan to cover the entire group 
Blanchard used it for a time m its original application and Wright (1894) adopted 
it for nonpathogemc strains only As many other authors used it in one sense or 
another, of late it has gained much prestige Vuillemm, and Chalmers and 
Christ opherson have recently adopted it for the entire genus 

The validity of this name we deny on the grounds indicated in the discussion 
that follows 

Castellam and Chalmers (1919, p 1040) recognize the genus as the 
type of their family Nocardiaceae 

They give the following defimtion, designation of type, and reasons 
for adoption of name 

Nocardtaceae growing aerobically, usually easy of culture, and producing 
arthrospores 

Type Species Nocardia bovis (Harz, 1877) 

Nomenclature Bollinger’s ray fungus {Nocardia bovis) belongs to a genus of 
which the correct name is Nocardia Toni and Trevisan, 1889, a term derived from 
Nocard, the celebrated French parasitologist, who was the first investigator to 
clearly recognize this fungus in France We state that it is the correct name for 
the following reasons 

1 It IS the oldest name, against which no objections can be raised 

2 It has been formally adopted by the Botanical Section of the First Inter- 
lational Congress of Pathology 
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This genus tv ill be regarded as a synonym of Actmomycehj 
see for reasons* 

Nocardiaceae A family (first) of the Mi^crostphonales named bj 
Castellam and Chalmeis (1919, p 1040) It is defined as ^‘Mtcros^ 
phonales with a mycehum ” It contams two genera Nocardia and 
Cohmstreptothrix 

Wodofolimn. A generic name proposed by Elhs (1907, p 502) 
for one of the iron bacteria The species named is NodofoUum fer- 
rugtneum It is defined as a fiat band with regular constrictions 
Loops and arches developed Reproduction is by the formation of 
conidia on the outside of the filament 

Mohsch regards this as a synon3nn of Leptothnx 

Nosema, A generic name proposed by Naegeh (1857, p 760) for 
the species Nosema lomhycts, which was at first taken for a bacterium 
Later it was shown to be a protozoan It is therefore a protozoan 
genus. 

Novillus. The name of the fifteenth genus of the Closirtdtotdeae 
given by Heller (1922, p 22) with the following description 

Clostnd%o%deae that m blood broth produce H2S demonstrable by lead-acetate- 
paper test, they liquefy gelatin Produce gas and on continued incubation 
produce a pink coloration in meat, but tbis color rapidly fades Autoagglutinate 
with extreme readiness Slowly attack milk and a few carbohydrates, but do not 
form much acid Heavy rods of apparently shy growth habit on most media, 
form a few oval spores that may or may not bulge the sides of the bacilli Colonies 
usually large and opaque, may form slender projections or even long fine woolly 
filaments Frequently yellowish Typically toxic tissue invaders which fre- 
quently cause formation of a thick gelatinous oedema that does not lose its 
gelatinous consistency on section May also produce gas and a black haemor- 
rhagic condition of the muscle if rapid invasion by large numbers of bacilli takes 
place One strain causes considerable tissue destruction Pathogenic for guinea- 
pigs, mice, man, hogs, horses, cattle 

Type species N mahgm (Bacillus oederratis-mahgni II, Novy) as described 
by Novy 

Octopsis A genus of bacteria proposed by Trevisan (1885, p 
102) to include Octopsts cholerae-galhnarum of fow 1 cholera, 0 equorum 
of hoise typhoid, 0 xanthogemcum of yellow fever, and 0 lyssae of 
rabies The name has not been used by subsequent authors and was 
abandoned by Trevisan himself However, a strict apphcation of 
the rules of priority would make this a vahd name and reduce to synon- 
ymy the later name Pasteurella It is possible that it might be re- 
jected as mvalid upon the basis of an msufiScient description, as being 
“umversally regarded as non-vahd 
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It is rejected by Erwin F Smith (1905, p 162) 

Oenobacillus. A generic name used by Forti (1896) for an organism 
described by as Oenohactllus Abbae It was a polymorphic bacillus 
isolated from red wine The origmal description is not available The 
name has been used by Kossowicz (1911, p 113) 

In young cultures it appears as a diplococcus, later as rods, rounded 
at the ends and m pairs Gelatin is not hquefied Produces unde-- 
sirable changes m wme Non-motile Grows better m oxygen 
Omelianskillus. A name proposed by Heller (1922, p 5) as the 
second genus of the Clostridtotdeaej with the description 

Chstridioideae that do not grow well in media containing much protein, and 
may derive all their nitrogen from mineral salts Split cellulose or hemicellulose. 
Do not contain starch Long slender bacilli with spherical spores Colonies 
may be produced on potato slants, they are minute, yellowish and transparent 
Agents of plant putrefaction, found everjrwhere 

Type species 0 hydrogenicus (the ferment of cellulose which produces hydro- 
gen, of Omeliansky) as described by Omeliansky (1895 and 1904 b) In his later 
work he admits that the cultures studied by him were not pure Another type, 
0 tneihanicuSj similar to the above, is said to be the agent of methane formation 
in cellulose fermentation This species may be assigned to the same genus 

Oospora. A genus created by Walboth (1831, p 182) for a group 
of eleven species of fungi with the following description ‘‘Spondia 
subglobosas oviformia intricata pellucida, pnmum concatenata, hy- 
pham articulatam simphcem teneram decumbentem mentientia, 
articuhsque inter se facile secedentibus fragiha 
The genus has m general been recognized by mycologists It is of 
interest m bacteriology because m 1892 Sauvageau and Radias (1892, 
p 246) concluded that the Streptothnx of Cohn and the AcUnomyces 
of Harz belonged in this genus 

In this conception they were foUow’ed by Lehmann and Neumann 
(1896, p 375) and by Chester (1897, p 37) Berestnew (1899, p 390) 
concluded that the genera were distinct, and m this was followed by 
Lehmann and Neumann in later editions, and by Chester (1901) 
It is rejected by Musgrave and Clegg (1908, p 458) 

It is piobable that the trichomycetes shou d not be given the name 
Oospora It is a vahd mold genus, but an mvahd bacterial genus 
Ophidobactenes. A name used by Maggi (1886, p 176) for his 
fifth order of bacteria He says ^^Bactenes a corps fihforme, ondule 
ou flexueux a mouvaments serpentiformes.'^ The genera mcluded 
are Vtbrto and Tyrothrtx, 
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Ophidomonas. A genus created by Ehrenberg (1838, p 43) for one 
of his cryptomonads The illustration (1838, fig 11) (Migula 1897, 
p 5) shows an olive green or brownish colored individual It is prob- 
able that the organism was one of the red sulphur bacteria, for Ehren- 
berg named one of his organisms Ophidomonas sangumea Ehren- 
berg differentiated fiom Spmllum in that the latter frequently showed 
incomplete cell divisions, the foimer always divided completely 

The first species named, Ophidomonas jenensis Ehrenberg (1838, p 
43) IS identified by Cohn (1872, p 183) with his Spmllum volutans 
Cohn concludes that Ehienberg^s basis of differentiation of Ophido- 
monas and Spirillum was inadequate Cohn later (1875, p 170) 
noted an observation of Ophidomonas sangmnea He says 

Seit dem wir bei dem alten Spirillum volutans Flummergeisseln aufgefunden, 
besteckt zwischen Spirillum und Ophidomonas uberhaupt kein Unterschied, 
vorausgesetzt, dass auch bei den kleineren Spmllen Bewegungsorgane noch 
nachtraglich erkannt werden sollten Wir haben daher nur die Wahl, entweder 
Ophidomonas als selbstandige Gattung zu streichen, und unsere Art etwaunter dem 
Namen Spirillum sanguineum gesissemassen als das Mummuth unter die Bac- 
tenen enzureihen oder umgekert die mit Flummergeisseln nachweislich ausge- 
rusteten Schraubenfaden (volutans j lenensis mid sangumea) ^ imteT Ophidomonas 
zusammenzufassen, und den Namen Spirillum ausschliesshch fur die kleineren 
Species (tenue, Undula) so lange beizuhalten als an ihnen noch keine Geisseln 
entdeckt sind Sollte dies geschehen, so wurde umgekehrt der Name Spmllum 
zu loschen sem 

The name Ophidomonas was used by Hansgirg (1888, p 264) for 
the second section of the genus Spirillum He says ^Ophidomonas 
(Ehrb ) Hansg Zellen rosen-bis blutroth, violett Oder rothlichbraun, 
meist mit Zahlreichen, stark lichtbrechenden Schwefelkomchen m 
plasmatischen Inhalte ” One species is mcluded, Spirillum sangui- 
neum (Ehrb ) Cohn 

Winogradsky (1888) created the genus Thiospinllum, with Thio- 
spirillum {Ophidomonas) sanguineum as the type 

De Tom and Trevisan (1889, p 1006) regard Ophidomonas as a 
synonym of Spirillum 

Migula (1895) followed Hansgirg m making Ophidomonas a sub- 
genus of Spirillum, defining it to mclude those forms having sulphur 
granules 

Later, however (1900, p 1049), he accepted the generic designation 
Thiospirillum of Wmogradsky for the red sulphur bacteria with spiral 
cells, making Ophidomonas a synonym, with the type Thiospirillum 
{Ophidomonas) sanguineum 
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This name "was placed m a hst of rejected genera by Erwin F Smith 
(1895, p. 162) 

Apparently Winogradsky was m error m creatmg the genus Thio- 
spirtUum when the valid name Ophtdomonas was m existence It 
would seem that the latter name is a vahd generic designation of the 
red sulphur bacteria with spiral cells. The type species is Ophido- 
monas jenensts Ehrenberg 

Oph^othrix. A generic name given by Borzi (1878, p 274) to an 
organism which he named Ophyothnx Thuretmna and regarded as 
one of the algae This is made as sjmonjun of Leptothnx Thurelmna 
by Hansgirg and of Leptotrichia Thuretiana by Trevisan (1889) 

It IS probably mvahd as a bacterial genenc name, although its status 
is not entirely clear 

Osdllospira. A genenc name proposed by Chatton and P6rard 
(1913, p 1160) for the baoteiial species Oscillospzra Omllermondt 
observed m the coecal contents of the cavy The descnption is as 
follows 

Oscillospira Gmllermond^ se pr^sente so\is forme de filaments robustes, assez 
bien calibres, d’tm diamtoe moyen de 6^ et dont la longueur n^exc6de jamais 
100ft Ils sont arrondifi aux deux extrlmites Examines vivants ils montrent un 
cloisonnement bien apparent, les cloisons sont tr^s rapproch^es, et les comparti- 
ments qu’elles limitent, ceux ou se forment les spores excepts, ont de 1 S, 2/x de 
longueur Ils sont done extremement 4troits L*4paisseur des cloisons est d’ail- 
leurs variable Les plus epaisses sont biconcaves Le cytoplasms est homogene 
ou finement granuleux sans pigment ni grains de soufre, ni inclusions d'aucune 
sorte Ces filaments se multiphent par simple scission transversals entre deux 
compartiments, gen^ralement de part et d’autre des grosses cloisons biconcaves 
qui Equivalent aux disjoncteurs des autres OscillariEes Les filaments sporulEs 
ne sont jamais nombreux Chacun d'eux forme le plus sou vent une, rarement 
deux, endospores La spore est contenue dans un des compartiments considEr- 
ablement allongE, mais trEs peu Elargi, qu^elle ne remplit d^ailleurs pas entiEre- 
ment Elle est ellipsoidale, mesure en moyenne 4ft de long sur 2 5fi de large Elle 
est orientEe suivant Taxe du filament ou trEs peu inclinEe sur cet axe AprEs 
coloration, le contenu des compartiments est sans differenciation chromatique 
centrale Par contre on y distingue ime ou deux vacuoles Oscdlospira est 
trEs mobile Les filaments se deplacent suivant une ligne helicoidale k tours 
trEs laches, telle que les filaments les plus longs n'ont jamais plus d^un tour et demi 
de spire Nous n^avons pas colorE les cils La mobilitE n^est d'ailleurs pas con- 
stante Chez certains cobayes tous les individus se montrent immobiles La 
structure de cet organism© en fait mcontest ablement une cyanophycee L^ absence 
de pigment et de corps chromatique central la rapproche des Beggiatoa Mais 
dans les conditions ou nous rencontronEs Oscillospira elle n’elabore pas de soufre 
C’est la d’ailleurs chez les Beggzaioa, meme un caractEre purement physiologique, 
subordonnE aux conditions de milieu. 
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The organism was found quite constantly present m the mtestinal 
contents of cavies at the Pasteur Institute m Paris 

Oxydobactenaceae The first family of the order Cephalotnchtnae 
named by Orla-Jensen (1909, p 329) It mcludes those obligate 
aerobic bacteria which oxidize carbon, mtrogen or hydrogen com- 
pounds without the production of noteworthy amounts of unoxidized 
spht products None of the orgamsms produce thread-hke filaments 
or produce a mycelial growth 

Pacinia. A genus of bacteria named by Trevisan (1885, p 83) 
to mclude the orgamsm which causes Asiatic cholera. The original 
generic description is 

Tre stadi di sviluppo vegetative 1 Bacilli, 2 Filamento, 3 Cocchi Bacilli 
(stadio protoplastico tepico) cilmdrici, piu o meno ricurvi, inarticolati, incolon, 
biformi, lunghi (macrobacilli) e corti dio transitono irregolarmente flessuoso- 
ondulato-anglosi risultanti da piu bacilli runasti un congumzione per mcompleta 
divisione transversale Cocchi (stadio finale) derivati da michrobacilli, dap- 
parima m brevi monifi, indi liben Spore provenienti tauto nei microbacilli 
quanto nei cocchi 

The first species named is Pactma cholei ae astaheae As synonyms 
he notes Vtbno cholei ae Pacmi (1854) and Bacillus cholerae astaitcae 
Trevisan Other species described are Pactma Finklen of cholera 
mostras, P Lewtsit from sahva, and P Cectt from cholera stools 
Later (1889, p 23) this genus was included as the tenth of the tribe 
BactlleCj with the description ^'Baculi cilindiici, non mai spiiali, con 
protoplasma umformemente diffuso Spore macrosome provementi 
in una estremita intumescente a guisa di capocchia, di rado in 
entrambe le estremita, di bacuh normah immutati ” Sixteen species 
were listed 

De Tom and Trevisan (1889, p 1015) give as synonyms Dtspora 
Kern and Mtcrosptra Schroeter The generic diagnosis given is 

Baculi cylindrici, nunquam spirahter torti, plasmate uniformiter diffuso foeti 
Sporae (arthrosporae) macrosomae, ex uno apice (raro utroque) capituli ad instar 
intumescentes, in baculis normalibus immutatis ortae 

The genus is divided mto two sections, Eu- Pactma with 11 species 
and Pseudosptra with 8 species Among the species of the first section 
are P putrifica, P Loefflert (diphtheria bacillus) and P caucastca 
The second section mcludes Pactma cholerae-astaitcae as its type It 
corresponds qmte exactly to the Mtcrosptra of Schroetei and hligula 
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The genus Pccinia has not been recognized by subsequent authors. 
It IS rejected by Smith (1905, p 162) although he states that were it 
not for the availability of the generic designation Vtbno for the genus 
of which the comma bacillus is the type, Pactma would have priority 
over Microsptra Schroeter 

The genus is likewise rejected by Vuillemm (1913, p 521) as not 
satisfactorily characterized Pacima may probably be regarded as 
a synonym of Vibno 

Pacinieae* The fifth subtribe of the tribe Bacdleae used by De 
Tom and Trevisan (1889, p 1015) with the following diagnosis ‘^Baculi 
nudt nunqitam spi>raUter torU Arthrosporae The followmg genera 
are mcluded Pactma and Bactenum 

Palmella. A genus of algae named by Lyngbye Various bacteria 
have been mcorrectly placed here Among them are Palmella 
mmfica Rabenhorst = Mtcrococcus mmficus Trevisan, Palmella pro- 
dtgtosa Montague = Mtcrococcus prodtgtosus Cohn 

Panhistophyton. Accordmg to Zopf (1885, p 69) the name Pan- 
htstophyton ovatum was given by Lebert (1856) to the organism earher 
grouped with the bacteria and now known to be a protozoon, Nosema 
hombym Nageli Trevisan (1882, p 100) says 

La pruna opinione fu emessa dal Lebert, che li ntenne un alga unicellulare, cui 
diede il nome Panhistophyton ovatum (In Berlin Entomolog Zeitschr, 1858), 
ma il Cohn avendodunostrato che erano Batten appartenenti al genere Micro- 
coccus, rnnaseso nelle tabelle sistematische coll ’apellativo Micrococcus hombycis 

Panhistophyton is not a bacterial genus 

Parachromatium. An alternative to Azotohacter proposed as a 
generic name by Beijennck (1903, p 217) In a footnote he says 

Peut §tre le nom de Parachromatium qui indique la parents de notre microbe 
avec le genre Chromahum de Winogradsky, serait pr§f Arable Des considera- 
tions physiologiques m’avatent d^abord conduit A une tout autre opinion mais 
des etudes ult^reure me portent a croire que cette parents genenque est indubi- 
table Zettnow, en examinant mes preparation, avait deja la meme opinion 

The name does not seem to have been used, and may be regarded 
as mvahd as a generic designation 

Paracloster. A genenc name used by Fischer (1895, p 141) to 
designate those non-motile rod-shaped bactena m which the cells 
become spmdle shaped when sporulatmg The description given is 

Unbeweglich, ohne Geisseln, mit Endosporen in spindelformig aufgesch- 
woUenen Stabchen, die Spore liegt oft genau in der Mitte, kann aber auch in 
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/einem der Enden, also ausserhalb der grossten Schwellung liegen Bis jetzt 
1ST} kein Vertreter dieser Gattung bekannt 

Paracloster butyncus, the Qranulobacter mmobtUs of Grassberger 
and Schattenfroh was later given as the type (1903, p 60) 

This generic name has apparently not been used by other authors 
It IS rejected by Erwm F Smith (1905, p 162) It may be regarded 
as a synonym of Clostndium 

Paracoccaceae. A subfamily of the Coccaceae proposed by Wmslow 
and Rogers (1905, p 660) with the diagnosis. 

Parasites (thriving only, or best, on, or m the animal body), thrive well under 
anaerobic conditions 'Many forms fail to grow on artificial media, none produce 
abundant surface growths Planes of fission generally parallel, producing pairs, 
or short or long chains 

This diagnosis was emended m 1906, (p 545), by the addition of 
^^never packets Generally stam by Gram Pioduce acid m dex- 
trose and lactose broth Pigment, if any, white or orange ” In their 
last contribution (1908, p 240) the Wmslows include the followmg 
genera DtplococcuSj Ascococcus, Streptococcus^ Albococcus and Auro- 
coccus 

It would seem that the subfamily name Paracoccaceae is mvahd for 
two reasons, it has the ending prescribed by the botanical code for 
famihes and not subfamilies, furthermore, it is not formed as pre- 
scribed in the code by the addition of an appropriate endmg to the 
name of one of the genera mcluded Inasmuch as no tnbes are m- 
cluded in the Wmslow'o classification, the tribal name Streptococceae 
used by Trevisan might well be used m place of this subfamily 

Paramenmgococcus. A casual name used by Dopter (1909, p 74) 
for a type of menmgococcus It is differentiated primarily by its 
agglutmation relationships 

Paraplectrum. A generic name used by Fischer (1895, p 141) 
for non-motile rod-shaped bacteria which produce spores m the cell 
tips, with consequent enlargement and formation of “drumsticks 
The description given is “Unbeweghch, ohne Geisseln, mit Endosporen 
m emem kopfig aufgeschwoUenen Ende ” The type given is Para- 
plectrum Peromelia, the Bactllus Peromelia of Klem (1889, p 65) 
The species mentioned later (1903, p 61) is Paraplectrum foettdum 
Weigmann 

This genus has not been used by other authors. It is rejected by 
Erwm F Smith (1905, p 162) It may be regarded as a synon 3 nii of 
Pledndtum, 
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Paxaschizae, A subdivision of the group Schizomycetes named by 
Jennings (1899, p 315) to mclude the genera Astrobactey and Pasteurm 
characterized by longitudmal rather than transverse fission of the 
cell m multiphcation The coordmate subdivision is named DtascJnzae 

Paraspirillum. A genus used by Dobell (1911, p 97) to mclude 
the species Paraspirillum vejdovsk^t found in a culture of Osctllatorta, 

The living organisms are, for the most part, m the form of spiral or S-shaped 
rods, very like ordinary spirilla Short individuals are about Sn in length, the 
largest individuals attaining a length of about 25p The average length is about 
15/4 

The orgamsms are variable in thickness, with a well marked thicken- 
mg toward the middle of the body They taper decidedly toward the 
ends The cell is described as a ^^much elongated and spirally twisted 
spmdle ” ^Tn the middle region, the organisms measure from 1 Sju to 
2ii across— the thickness varying in different individuals 

In each livmg cell at thickest pomt is an oval or rounded structure 
regarded as a nucleus Immediately surroundmg the nucleus is an 
area of hyaline cytoplasm Toward the ends of the cells are granular 
mclusions (volutm or metachromatic granules) 

^‘Movement from place to place is effected by means of flagella, 
similar to those of common spinUa In the hvmg organisms, I have 
never succeeded m seemg any flagella ” The flagella weie demon- 
strated, however, m stamed mounts, a single one, or one at each end 

The genus was recognized as the third of the family Sptnllaceae by 
Buchanan (1918, p 179) with the description 

Cells spiral or S-shaped, like spirilla, variable in thickness, with a well marked 
thickening toward middle of the body, and tapering toward the ends, a much 
elongated and spirally twisted spindle Motile by means of flagella 

The t 3 ^e species is Paraspinllum vejdovsL%% Dobell 

Pasteurella A genus created by Trevisan (1887, p 94) primarily 
to mclude the bacillus of fowl cholera His description follows 

Pasteurella, Trevis (nuovo genere) Tre stadi di sviluppo vegetative 1 
Baculi, 2 Filamenti, 3 Cocchi Baculi (stadio primigeno tipico) brevemente 
cilindrici o ellissoidi, inarticolati incolori, protoplasma polare-diblastico Fila- 
menti (stadio anormale transitorio) visulanti da baculi rimasti in conguinzione 
per mcompleta temnogenesi Cocchi segregati (monococchi e cocchi ottoformi) 
0 senati m catenelle Spore provenienti nei baculi 

The species first named is Pasteurella cholerae-galhnarum. Other 
species named were P Davatnet and P smlla Later (1889, p 21) 
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twelve species were included The genus as discussed m Saccardo’s 
SyUoge contains eighteen species The genus is characterized as 
follows ^'Bacuh plasmate polan-diblastice foeti Sporae (arthro- 
sporae-) isosomae, microsomae In the analytical key the following 
additional characters are found, “Bacuh recti vel incurvi, nunquam 
spirahter totti ’’ “Bacuh in coenobium reticulatum non connexi 
^'Baculorum dmsio semper m unam eandemque directionem 
longitudmalem repetita ” 

The name is rejected by Erwm F Smith (1905, p 162) 

The genus Pasteur elh has been lecogmzed by various authors par- 
ticularly Ligmeres (1900, p 212) who worked with the hemorrhagic 
septicemia group of organisms, as the cause of the so-called “Pasteurel- 
loses,^’ but has not foimd its way mto formal classification. Ligmeres 
(1900, p 331) gives the foUowmg diagnosis of Pasteurella- 

Parmi les maladies qui forment le gioupe des septic4mies li^morragiques, on 
en trouve un certain nombre dont les microbes sp4cifiques r6pondent aux carac- 
t6res invariables suivants Coceo-bacilles, sans mouvements de translation, ne 
prenant pas le Gram, tr^s polymorphes, donnant des formes dhnvolution, ne 
liqu6fiant pas la gelatine, ne coagulant pas le lait dont la reaction reste normale, 
ne donnant pas de culture visible sur pomme de terre naturelle acide, ni d indol 
dans le bouillon pancreatique, ne rougissant pas le gelose de Wurtz, surtout 
aerobies, mais aussi ana^robies, pr^sentant une odeur sui generis dans les cultures 
Pas de spores, pas de oils Virulence tr4s variable, en general grande Par 
injection intra-veineuse, affinite sp^ciale pour les synoviales tendineuses et 
articulaires Les caract^res que je viens de mentionner sont fixes, absolus, 
Uabsence de Tun ou de Pautre exclut le microbe du groupe des Pasteurella Comme 
mdication g4n^rale, on pent aj outer que ces microbes se colorent facilement au'? 
deux extr6mit6s en laissant le centre clair, quhls ne se colorent pas aussi aisement 
que d^autres microbes, le coli, par exemple, qu’ils poussent parfois discretement 
sur les milieux de culture habituels, que dans certains cas enfin ils sont tres 
difficiles k mettre en evidence au sem de Porganisme 

Vuillemm (1913, p 521) accepts the view of Fischer that the bi- 
polar stammg characteristic of this group is an artefact, but beheves 
that the orgamsms related to fowl cholera constitute a homogeneous 
group of pathogemc bacteria However, he advocated abandonmg 
the term Pasteurella to the bacteriologists who have vulgarized it 
mto a purely nominal genus 

Kitt m Kolle and Wassermann (6. 37) unproperly credits the name 
to Ligmeres, and suggests its abandonment in the followmg statement 

Von Ligmeres ist fur die Septicaemia avicum und uberhaupt die Septic hae- 
morrhagica der Name PasfeureKose und fur die Bakterien der Name PasieureKa 
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emzufuhren Einige franzosische Autoren haben daraufhm diese Nommiering 
gewablt, wabrend Montfallet & Boschettx mit begrundeter Darlegung Stellung 
■dagegen nabmen Aucb Referentem scbemt die Neubenennung unnotig und 
willkurhcb, und der Name, welcber den Cbarakter der Krankheit ausdruckt, 
passender 

Winslow et ah (Committee Soc Am Bact , 1917, p 561) accepted 
the designation with the description 

Short rods, smgle or rarely in chains, usually showing distinct polar staining 
Non-motile Gram-negative Without spores Aerobic and facultative Powers 
of carbohydrate fermentation slight, no gas produced Gelatm not liquefied 
Parasitic, frequently pathogenic, producing plague in man and hemorrhagic 
septicenua in the lower animals 

The type species is Fasteurella cholerae-galhnarum (Flugge) Trevisan 

Buchanan (1918, p 52) used the following description 

Short rods, smgle or rarely m chams, usually showing distinct polar staining, 
non-motile. Gram-negative, without spores, aerobic and facultative, usually 
not producmg gas, powers of fermentation slight, often pathogenic, not acid-fast, 
not hquefymg gelatm 

The type species is Fasteurella cholerae-'galhnarum (Fluegge) Trevisan 

The genus is made the type of the tribe Pasteurelleae by Castellani 
and Chalmers (1919, p 943) Bergey (1923, p 264) also mcludes the 
genus m the tnbe Pasteurelleae- 

The name of the type species is somewhat puzzling Apparently 
the first species name for the fowl cholera organism was M^crococcus 
galhculus Burrill (1883, p 320) His description is inadequate, but 
he claimed he was descnbmg the cause of fowl cholera Zopf (1885, 
p 87) called the organism Mtcrococcus cholerae-galUnarum and Trevisan 
Pasteurella cholerae-^alUnarurti It would appear the correct designa- 
tion would either be Pasteurella cholerae-galUnarum (Zopf) Trevisan 
or Pasteurella galhcida (Burnll) comb nov. 

Pasteurelleae* A name proposed by Castellani and Chalmers 
(1919, p 932) for the eighth tnbe of the family Bacillaceae- The de- 
scnption (1919, p 943) is. 

Bacxllaceae with good growth on ordinary media, without endospores, aerobic, 
without fluorescence or pigment formation, unable to liquefy gelatine, and Gram- 
negative, but with polar stainmg 

Type genus Pasteurella De Tom and Trevisan, 1889 

Wmslow et al (Committee Soc. Am Bact , 1920, p 211) mdepen- 
dently proposed the same name with the following diagnosis “Gram- 
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negative rods, showing bipolar staining Parasitic forms of slight 
fermentative power ” 

The only genus included is Pasteurella 

Pasteuria. A generic name proposed by Metsehnikoff (1888, p 
166) for Pasteurm ramosa, an orgamsm described from the bodies of 
the water fleas Daplima 'pulex and D magna The genenc diagnosis 
given by De Tom and Trevisan (1889, p 941) follows 

Baculi pnmitus m cumulos rotundatos, axi centrali ramoso instructos, arctis- 
sime acervati, confluentes, dem ob plunes repetitam divisionem longitudmalem 
segregati, demum soluti, ellipsodei, stipitulati Sporae (Endosporae) globosae, 
microsome, ad apicem baculomm liberorum obvenientes 

Obs A caetens Baculogenis ob forman valde peculiarem cumulorum pmni- 
geniorum et baculorum divisionem semper longitudmalem praedistmcta 

The organism apparently has not been observed by other mvesti- 
gators Lehmann and Neumann (1896, p 20) say that the orgamsm 
can scarcely be regarded as belongmg to the bacteria m a strict sense 
Migula (1904, p 128) doubts the bacterial nature of this orgamsm 
and excludes it from his classification The name is mcluded by 
Erwm F Smith (1905, p 162) among the rejected genera 
Vuillemm (1913, p 627) states that this organism may be differ- 
entiated from Nocaidta (0 by its claviform ramifications, by its dichot- 
omy and by the formation of spores mside the cells He proposes 
it as a genus conservandum of the M'lcrostphonees with the type species 
P ramosa Metchmkoff 

The nomenclatural status and position of this genus is uncertam 
The type species is Pasteurta ramosa Metchmkoff 
Pasteunaceae A family name proposed by Metsehnikoff (1888, 
p 165) to mclude his genus Pasteurta and the bacteria of the root 
nodules of legummous plants 

Pasteuneae. A subtribe of the tribe Bactlleae named by De Tom 
and Trevisan (1889, p 941) with the followmg diagnosis ^^Baculorum 
divisio semper m unam eandemque directionem longitudmalem repe- 
tita Endosporae The single genus Pasteurta is mcluded 
Pectinobacter. A genenc name proposed by Makrinov (1916, p 
440) for the species (type) Pectmolacter amylophtlum Enlows (1920, 
p 69) summarized the description of the species as follows. 

Rods 4 to 6m long by 0 5 to 1m wide Motile Spores are formed, prior to 
which a fusiform aspect is assumed Gram positive Grows better on starch 
media than on any other Active fermentative agent Isolated from soil 
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Pectobacillus. The second genus of the family Butynbacterzaceae 
proposed by Orla-Jensen (1909, p 342) It is defined to mclude those 
forms of his family Butyrzbacterzaceae which attack pectms They 
stain blue with iodine and ferment many carbohydrates An organic 
somce of nitrogen is required, the species are anaerobic The Granu* 
lobacter pecUnovorum of Beijennck is the type 

This name may be regarded as a synonym of Clostndzum and Oranu- 
lobacter unless the phenomenon of pectose fermentation should prove 
of generic significance 

Pediococcus. Accordmg to Lindner (1888, p 97) a species of bac- 
terium vas named Pedtococcus cerevzszae by Balcke (1884, p 183) 
This was an orgamsm previously noted as occurring in diplococcus 
and tetrad forms m beer by Pasteur Hansen (1882) termed the 
organism a Sarczna Accordmg to Lmdner the Pedzococcus ceremsiae 
produces colorless colomes on gelatm, which later become yellowish or 
yellowish brown The gelatm is not hquefied On meat infusion 
gelatm it grows in stroke culture as a gray white, moist iridescent 
streak with relatively smooth edges 

Lmdner (1888) described two additional species of PedzococcuSf 
P. aczdz lactzcz and P albus Trevisan (1889, p 28) included this as 
the third genus of Saranee It is ascribed to Lmdner (1887) The 
genenc description is ^^Cocchi aggregati a 4 a 4 in famighe umstrate 
nella ganga gelatinosa equalbilmente spianata a gmsa di membranella 
parallelogrammica Temnogenesi in due direziom Ten species 
were included 

This genenc name was accepted by De Tom and Trevisan (1889, 
p 1050) with the followmg descnption 

Cocci globosi, V ovoidei, quaternati, in exiguas familias regulares, unistrates 
muco amorpho tenuisculo, vix conspicuo, ceto dilabente obvolutas, laxe conso- 
ciati Coccorum divisio m duas directiones 

Three additional species are here hsted These authors credit the 
genenc name Pedzococcus to Lmdner and not to Balcke Eisenberg 
(1891) lists the three species recogmzed by Lmdner under ^^Pedzo- 
kokkus Leh m ann and Neumann (1896, p 102) mclude this genus 
as a synonym of Mzcrococcus 

The genus is recognized by Fischer (1897) with the followmg de- 
scription ^^Two planes of fission, alternate and at right angles ” 
^‘Mzcrococcus tetragenus^* is given as an example, also the gonococcus 
This genus is agam listed in the second edition (1903, p 60) 
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SoUied (1903, p 491) descnbed another speaes P hemfbergt from 
beer 

Elocker (1903, p 331) ascribes the genus to Francke and states 
“The cells are arranged m flat colonies, they divide along two planes ” 

Erwin F Smith (1905, p 162) placed this name among the rejected 
genera Vuillemm (1913, p 520) dismisses Pedtococcus as an mvahd 
synon 3 mi of Mertsta Van Tieghem (1883) 

If the COCCI which are arranged m tetrads are to receive generic 
recogmtion, the name Pedtococcus would appear to be vahd If not, 
this becomes a synonym, perhaps of Murococcus The type species 
IS Pedtococcus cerevtstae Balcke 

Pediokokkus. A vanant of Pedtococcus (qv) used by Eisenberg 
(1891) and other German writers 

Pedioplana. A generic name proposed by Wolff (1907, p 9) for 
the species P haeckeh The genus corresponds to Pedtococcus except 
that the cells are motile by means of flagella The name has apparently 
not been used by other mvestigators It may be regarded as a synonjm 
of Pedtococcus 

Pelochromatium. A generic name proposed by Lauterbom (1913, 
p 99) for an orgamsm morphologically resembhng Chlorochromatmm 
but contammg bactenopurpurm Included m his family Rhodobak- 
tertaceae The only (type) species is Pelochromahum roseum Lauter- 
bom 

Pelodictyon. A generic name proposed by Lauterbom (1913, p. 
98) for a genus of his family Chlorobakteitaceae contammg organisms 
with elongate cells 2 to 3/1 long, yellowish-green m color, and united 
mto a net m a fashion sunilar to Thtodtctyon Wmogradsky The 
sir^le species (type) named was Pelodtclyon claihrattforme (Aphano- 
thece dathraitformts) (Szafei) Lauterbom The mclusion of this genus 
among the bacteria rather than the blue-green algae is questionable 

Pelogloea A generic name proposed by Lauterbom (1913, p 99) 
for a genus of his family Chlorohaktertaceae with the followmg de- 
scription 

Pelogloea chlonna nov gen nov spec Zellen 0,003 bis 0,004 mm lang, ketten- 
artig zu (fast Nostocartigen) locker gewundenen Faden zusammenschliessend und 
in erne gemeinsame Gallertmasse eingebettet Kolonien bis 1 mm im Durch- 
messer 

The mclusion of this form among the bactena is questionable 
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Peloploca. A name proposed by Lauterborn (1913, p 99) for a 
genus of bacteria belongmg to the colorless forms The description is 

"Peloploca nov gen Fadenformige Zellreihen, in wechselnder Zahl parallel 
zu starren Bundeln oder Bandern veremt Zellen mit Pseudovakuolen Be- 
wegungslos 

F undulata nov spec Zellfaden alle sehr locker spiralig gedreht, zu emem 
schembar wellenformig gebogenen, parallel gestreiften Fadenbundel dicht zusam- 
menschliessend 

P taemata nov spec Zellfaden zu ziemlich breiten, ofter gedrehten Bandern 
veremt, die durch die Pseudovakuolen der Emzelzellen wie gegittert erschemen 
Zellen 0,003-0,004 mm lang, Bander bis uber 0 7 mm lang 

Peloploca ist im faulenden Schlamm von Characeen-Teiclien mcht selten, 
scheint aber wegen einer gewissen Ahnlichkeit mit mazerierten pflanzlicken 
Gefassbundeln bisher ubersehen \\orden zu sein 

Pelosigma. A generic name proposed by Lauterborn (1913, p 
100) to mclude Pelostgma cohmt This organism as Sptromonas 
cohnn the author states was erroneously placed m the flagellate genus 
SptTomonas by Warming 

Pelosphaera. A generic name given by Lauterborn (1906, p 197) 
in the following description 

Pelosphaera rotans nov gen nov spec Zellen keilformig, vorn verbreitert 
und abgerundet, mit ziemlich derber Membran und meist kornigem Inhalt, in 
grosserer Zahl radiar zu maulbeerfomaigen kugeligen bis elliptischen Kolonien 
veremigt, die sehr au gewisse Flagellaten-Kolonien erinnern Frei beweglich 
mit Hilfe von Geisseln 

Jungere Kolonien farblos durchsichtig, kugehg bis elliptisch, Zellen sehr dicht 
zusammenschliessend, im Centrum der Kugel ofter emen Hohlraum freilassend, 
sehr lebhaft beweglich Aeltere Kolonien meist schwach gelbbraunlich gefarbt, 
oft unregelmassig im Umriss, Zellverband lockerer, die freien Zellenden mebr 
Oder weniger balbkugelig uber die Oberflacbe vorsprmgend Einzelne Zellen 
bisweilen vergrossert, im Innern mit ansehnlicbem, stark lichtbrecbendem, 
kugeligem Gebilde (Spore?) Durchmesser der Kolonie 0,015-0,040 mm 

Vermebrung Bisher nur Teilung der Kolonie beobacbtet die Kolonie streckt 
sieb und scbnurt sicb emseitig durch 

Peptonococcus. A generic name for peptonizmg lactic acid cocci 
proposed by Orla- Jensen (1909, p 340) m the followmg statement 

Da die peptonisierenden Milcbsaurekokken reicblicbe Mengen Pepton, aber 
sehr wenig weitere Ei\^ eiszzersetzungsprodukte bilden, wabrend die von den 
Proteus-Baktenen abgeleiteten Kokken durch Indolproduktion cbarakterisiert 
sem mussen, so liesze sicb vielleiebt zwiscben den Gattungen Peptonococcus und 
Indolococcus unterscbeiden 
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Orla-Jensen himself does not mclude this genus m his formal classi- 
fication It IS probably mvahd as no species is designated 

Pentricha. The fourth group of the Gymnobacterm named by 
Messea (1891, p. 232) to contam bacteria with flagella on all sides. 

Pentnchmales. Orla-Jensen (1921, p 270) suggests sphttmg 
Eubadenales (Buchanan) mto Pseudomonadales and Perttrichznales 
This latter is the equivalent of his previously used Periirtchtnae (q v.). 
He mcludes the followmg genera 1 Thermobacterium^ 2. Strepto- 
bacterium, 3 Streptococcus f 4 Betabactermm^ 6 Betacoccus, 6 Pro- 
ptombactertum, 7 Mtcrobacter^um, 8 Tetracoccus, 9 Coccus^ 10 Sac- 
tenum, 11 Bactllus, 12 Clostrtdtum 

Pentnchmae. An order named by Orla-Jensen (1909, p 328) to 
mclude those bacteria with spherical or rod-shaped, never spiral, cells 
which, when motile, have peritnchous flagella The group as a whole 
IS not typically made up of water bacteria. The organisms of this 
group do not secure their growth energy solely by oxidative processes 
The other of the two orders mto which the Schizomycetes is divided is 
Cephalotnch^nae (qv) 

The order Perttnchinae mcludes the followmg families Actdo- 
baciertaceae, AlkaUbactertaceaCy Butyrtbactermceae and Putnbacterm- 
ceae 

Perroncitoa. This genus of cocci was named by Trevisan (1889, p 
29), with the desciiption “Cocchi compressi seiiati lateralmente a 
due a due (diplococchi transveisah) in filamenti semplici iivestiti di 
vagine cihndnche membranaceo-gelatmose Spore maeiosome pro- 
venienti nei filamenti La forma compressa dei cocchi, appaiata a 
gmsa delle Neisseiie, 4 affato speciale Quando si liberano dalla 
vagina divengono perfettemente globulosi ” The single species hsted 
IS Perroncitoa scarlatinosa (Mia ococcus scarlatmosusj Trevisan) The 
diagnosis is given as follows by De Tom and Trevisan (1889, p 1053) 

Cocci compressi, lateraliter duo per duos senati (diplococci transversales) 
in filamenta simplicia, vaginis cylindricis membranaceo gelatinosis obducta 
concatenati Arthrosporae macrosomae in filament is obvementes Cocci e 
vagina liberati exacte globulosi fiunt 

One species is included, Perroncitoa scarlatinosa Trevisan, the Strep- 
tococcus rub^g^nosus Edmgton (1887, p 1262) 

This genus is undoubtedly founded upon a misconception of mor- 
phology It has never been used by other authors It is rejected by 
Erwm F Smith (1905, p 162) It may be regarded as mvahd, or at 
least based upon an xmidentified organism 



420 


GENERAL SYSTEMATIC BACTERIOLOGY 


Petalobacillus. A name used by Maggi (1886, p 174) to designate 
a growth form of a Bacillus 

Petalobactena A name apphed by Billroth (1874, p 16) to a 
growth form of his pleomorphic Coccohacterm sephca m which the 
organism assumed a rod shape and formed a flat gelatmous layer of 
cells The term has apparently never been used as a generic name 

Petalobactenum. A name used by Maggi (1886, p 84) to designate 
a growth form of Bactenurn aceh Zopf 

Petalococcos. A name apphed by Billroth (1874, p 6) to a growth 
form of his pleomorphic Coccobacterta septica in which the cells are 
spherical and occur arranged m a flat gelatinous mass or plate 

This name has not been used as a generic designation, although 
Smith (1905, p 162) mcludes “ Petalococcus” m his list of mvahd 
bacterial names 

Petalococcus. A name mcluded by Erwm F. Smith (1905, p 162) 
m his hst of rejected genera See Petalococcos Maggi (1886, p 81) 
gives Petalococcus acetz var Duclauxt as a variety of his Mtcrococcus 
aceii 

Petalo-Gliabacteria. A growth form of Coccohacteim septica as 
described by Billroth (1874, p 17) A casual name 

Pfeifferella. A generic name^ proposed by Buchanan (1916) and 
(1918, p 54) as the seventh genus of the subtribe Bacteriinae, with 
the description 

Non-motile rods, slender, Gram-negative, without spores, staining poorly, 
sometimes forming threads and showing a tendency toward branching Gelatin 
may be slowly liquefied Do not ferment carbohydrates Growth on potato 
characteristicalb hone^^-like 

The type species is the glanders bacillus, Pfeifferella mallei 

Wmslow et al (Committee Society of American Bacteriologists, 
1920, p 200) used the same description and designate the type species 
as Pfeifferella mallei (Loeffler) Buchanan 

Bergey et al (1923, p 389) follow Wmslow It is possible that 
Malleomyces q v has priority 

^ This generic name for the glanders group came into being through a clerical 
error The author had intended to propose the name Pfeifferella for the influenza 
group of bacteria, and Loefflerella for the glanders group It was suggested by 
the Committee of the Society of American Bacteriologists that Hemophilus 
would be an appropriate name for the mfluenza group, it was intended therefore 
in manuscript in preparation to eliminate Pfeifferella Through some inexplic- 
able clerical mistake Loefflerella was dropped and Pfeifferella substituted in mimeo- 
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Photobacillus. A generic designation used by Miquel and Cambier 
(1902, p. 881) for certain photogenic bactera described by Kat (1891, 
p 159). No species name was used The name cannot be considered 
as adequately pubhshed without specific names It may be considered 
a casual designation The name is rejected by Erwm F Smith (1905, 

p 162) 

Photobacter. A name proposed by Beijermck (1900) for the photo- 
gemc bacteria He named Photobacter lummosum and Photobacter 
md/icum with two varieties, Ph splendtdum and Ph splendor^ 
likewise Ph phosphorescens and Ph F'lschert These were studied 
primarily with reference to their ability to spht urea 

Later (1900, p 197) he statij^ that this is to be regarded as a physio- 
logic genus mcludmg three unrelated form groups, and giving the 
mference that the name should have no nomenclatural status 

Enlows (1920, p 71) suggests that apparently Beijerimck uses 
Photobacter mterchangeably with Photobaciermm [qv) It is probably 
to be regarded as a synonym of the later 

Photobactenum. A generic name proposed by Beijermck (1889, 
p 401) to mclude certam photogemc marine bactena He says 

Comme il n^a pas 4t4 possible d'etabhr, entre les cmq (ou six) especes que 
j’ai etudi4es, de distinctions assez importantes pour autoriser quelque separation 
generique, et comme, d’ un autre cote, le besom se fait sentir de penvoir facile- 
ment, designer par une nom ces organismes si mteressant, je me hasarde a les rap- 
porter toutes an genre Photobactenum 

The species hsted are Ph lurntnosunij Ph phosphoiescens^ Ph 
tndicum and Ph Ftschen The reasons for grouping these species, 
among them cocci, bacilh and spirilla, m a smgle genus are given as 
follows 

1 All the species grow best in media containing 3§ per cent NaCl 

2 All lose the power of photogenesis by the addition of 2 per cent or more of 
glucose 

3 Peptone is the principal nutrient 

4 A trace of acid stops photogenesis 

5 All are motile and do not form spores 

6 None produce any diastatic or invertmg enzyme 

7 All give a similar spectrum 


graphed outlmes distributed at the meeting of the Society of American Bacteri- 
ologists This constituted valid publication, and to prevent further confusion no 
effort has been made to correct the error 'While Pfeifferella is not so appropriate 
m this connection, it is not invalid m consequence 
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Bernhard Fischer (1894, p 19, et al ) notes the occurrence m the 
Atlantic Ocean of the West Indian Light Bacillus {Photobacter^um 
indtcum) He also described as new species Ph delgadense, Ph dz- 
generans, Pg tuberosum, Ph paptllare, Ph glutmosum, Ph annulare, 
Ph. coronatum, Ph caratbtcum All are comma baciUi, showing consid- 
erable variation m form 

Migula (1897, p 336) insists that this genus is to be regarded strictly 
as physiologic, and mvalid m nomenclature All with the exception 
of Beijermck's Ph phosphorencens he placed in Mtcrospiia He 
states that to brmg all these forms together mto a single genus is from 
a systematic pomt of view quite mcorrect, for they belong not only in 
different genera, but m different famihes He states further that 
Beijermck^s Ph phosphorescens is a true Mtcrococcus, the Ph del- 
gadense of Fischer a Pseudomonas and Ph coronatum a Mtcrospira 
Apparently he is imstaken with reference to Ph phosphorescens, for 
although Beijermck gives as a synonym Micrococcus phosphorescens 
Cohn, the pictures show the organism to be a rod Possibly Migula’s 
suggestion that aU these forms should be included in Microsptra is 
appropriate The name is rejected as mvalid 

The type species is designated by Enlows (1920, p 71) as Photo- 
bacterium phosphorescens (Cohn) Beijermck 

If the phosphorescent bacteria of this group are regarded as deserv- 
ing of generic recognition, Photobactenum may be regarded as a vahd 
designation, otherwise it may be regarded as a synonym (probably of 
Vibno ) 

Photobaktenmn. A spelling of Photobactenum used by Flugge 
(1896, p 333) and other German writers 

Photomonas. A name suggested by Orla- Jensen (1921, p 271) 
m the foUowmg statement ''As the phosphorescent bacteria form, 
biologically, a connected whole, I deem it correct to unite them so as 
to form one genus, for which a better name than Photomonas can 
hardly be found ” 

No species is named Probably may be regarded as a synonym of 
Photobactenum, and as mvalid 

Photospmllmn. A generic name proposed by Miquel and Cambier 
(1902, p 888) for the species Photospinllum dunban, described by 
Dunbar (1893, p 799) Enlows (1920, p 71) states "Photogemc 
Fmest light is produced at 22° on gelatm prepared from peptomzed 
beef bouillon. Pathogemc for gumea-pigs ” The type species is 
therefore Photospinllum dunban Miquel and Cambier. The genus may 
probably be regarded as a S3monym of Photobactenum 
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Phragmidiothnx, Engler (1882, p 19) named an organism found on 
the body of a crustacean {Gammarus locusta) Beggtatoa mulUseptata 
Later (1883, p 187), his diagnosis was as follows 

Phagm%d%othr%x, Engl Filis rectis vel leviter flexuosis, gelatinosis, cellulis 
brevibus egranulosis Ph muUiseptata Engl Cellulis brevissimis, saepe dia- 
metro diversis, multis semel vel plunes septatis 

Zopf (1883, p 104) (1885, p 103) gave the name Pkragmtdwthnx 
mulhseptata asciibmg the name to Engler His description is “Faden 
scheidenlos, successiv Theilungen sehr weit gehend Zellen schwefel- 
frei Wasseibewohner ” Flugge (1886, p 398) defined the genus as 
one showing variable growth foims 

Trevisan (1889, p 10) included this genus with its single species as 
the third of his tribe Leptotrichce 

De Tom and Tievisan place this organism next to the genus Beg- 
gmtoa among the filamentous water bacteria with the follow mg de- 
scription 

Filamenta evaginata, articulata, articuh diametro longitudinal! brevissimo, 
simplicia, ubique aequilata, basi affi\a Multiplicatio cellularum articulorum 
divisione in duas directiones (septis transversis et longitudinalibus in coccos 
(an sponferos^) abeuntium Baculogomdia nulla 

The species is described as follows 

Filamentis 3-6jLt in diameter, articulis diametro longitudinali quadruplo-sextu- 
plo breviori quam transversali Hab in aqua marina, ad Gammarum Locustam 
affixa, in sinu Kulensi Germaniae (Engler) Cocci quamquam adhne filamentis 
matncalibus incluse, hue illuc germinant novaque filamenta procreant, gu\am ob 
rem filamenta pnmigenia lateraliter ramosa, videntur 

Hueppe (1891, p 31) says “Die Faden smd in mednge Cylmder- 
scheiben geghedert, welche m Halbscheiben, Quadranten und schlies- 
shch m Kugeln zerf alien ” 

Hansgirg (1891, p 313) concluded Phragmtdtoihnx should be in- 
cluded m the genus Cienothnx, for the filaments of Phragmidiothrix 
mulUseptata aie not as Engler stated, sheathless, but are enclosed in 
a thm sheath which m all respects corresponds with that of Crenothrtx 
He states that a species Crenothix manna pieviously named by hun 
(1890, p 20) is probably Crenothnx mulUseptata oi even C foetida 
(Fiorim-Mazzanti), or C mucor (Oerstedt) Hansgirg concludes that 
the genus CTenothnx Cohn may be divided mto two sections, Phrag- 
mtdtothnx mcludmg the marme forms with C JoeUda as the type and 
Eucrenothnx with fresh water forms and C Kuhmana as the type. 
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Migula 1894, p 238 

Phragmdwthnx Bugler, Zellen zu aafangs unverzweigten Baden verbunden, 
Bicb nacb 8 Eichtungen des Eavmes teilend und so emen Zellenstrang derstellend 
Spater konnen einzelne Zellen durch die sehr feme eng anhegende Scheide hm- 
durchwachsen und zu Verzweigung Veranlassung werden 

Migula (1895, p 38) bebeved also that Phragmidtothnx might be 
united with Crenothnx, but set aside the genus, “So lange aber nicht 
erwiesen ist, dass die von Engler emmal beobachteten seithchen Aus- 
strahlungen kerne Verzweigungen, sondem Epiphyten sind, ist sie 
als Gattung beizubehalten.” His descnption of the genus is as follows 

Fadenbactenum mit sebr zarter, eng anliegender nur alten Baden sichbarer 
Schelde, bis IOOm lange und 3-12/i breite Baden bildend Die Baden bestehen 
anfangs aus flachen Scheibenzellen, nelche sich jedoch spater nach 3 Eichtungen 
des Eaumes teilen und so Sarcina — artige Packete bilden Die einzelnen Zellen 
runden sich ab und werden aus der wie es schemt gleichzeitung zerflieszenden 
Schelde frei 

‘ The genus was agam recogmzed by Engler in 1897 (p 47) and 1900 
(p 1034), Chester (1901, p 371) gives the same description Kendall 
(1902, p 484) says “Cell division in three planes, very dehcate sheath ” 
Others who have used the genus are Smith (1902, p 272), Migula 
(1904, p 145), E r. Smith (1905, p 162), EUis (1909, p 9), Frost (1911, 
P 59) 

The type species is Phragmidtoihnx mulhseptata Engler The 
genus probably should be merged with Crenothnx 

Phycobactenaceae A family name used by Engler (1912) for the 
filamentous bacteria surrounded by a more or less defimte sheath, 
and which divide but rarely m three planes It is a synonym of Chla- 
mydobactenaceae 

Phytobacter. A generic name proposed by Groenewege (1912, 
p 217) for the species Phytobacter lycoperstcum Enlows gives the 
description of the species as follows 

IioJs of \ arming length, 1 5 to 2 5/* by 0 5 to 0 7/4 No spores Very slightly 
resistant to heat Young cultures motile Zoogloea in old cultures, which 
appear as a complex of rods bound together by a viscous slime Found in decay- 
ing tomato fruits 

Phytomonas. A name proposed by Bergey et al (1923, p 174) 
for a genus of bacterial plant pathogens The genus is included as 
the second in the tribe ^^Erwtmae ” The^ description is as follows: 
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“Rods, yellow or white, motile or non-motile, the motile sp 

sessmg either mono- or lophotrichous flagella. May or may uuu - 

yellow pigment ” 

The tj^ie species is Phytomoms campestre (Pammel) Bergey 

Phytomyxa. A. generic name used by Schroter (1886, p 135) for 
the organisms causing nodules upon the roots of leguminous plants 
This organism had previously been named Schtnzia legummosarum 
by Frank (1879, p 376) Smce the generic name Schmzia (qv) was 
preoccupied Schroter (1886) gave the name Phytomyxa hgumnosarurrif 
mduding this orgamsm among the Myxomycetes m the order Phyto- 
myxim He also named a similar species from the lupme, Phytomyxa 
Luptm He based his mclusion of this genus with Plasmodiophora 
among the slime molds on the work of Pnlheux (1879, p 98) The 
plasma-hke filaments m the nodules he mterpreted as the vegetative 
growth, and the bactenods as spores Beijermck (1888, p 758) named 
this orgamsm Baalim radictcola It was agam mcluded among the 
shme-molds a year later by Schroter (1889, p 7) Frank (1889, 
p 338) concluded that the assignment of the organism to the slime 
molds was mcorrect, and that a new generic name should be chosen. 
He used Rhtzohum legummosarum More recently this orgamsm has 
been known by several names, as Pseudomonas radtacola, Baciiidium 
radtctcola (Fischer 1903, Lotsy 1907), Bactenum legummosarum 
(Smith 1905) Maire and Tison (1909, p 241) have emphasized the 
fact that even though the genus Phytomyxa was erroneously mcluded 
by Schroter among the Myxomycetes this did not mvahdate the genus 
name 

Phytomyxa is probably techmcally a vahd generic name for orgamsms 
of the type which cause nodule formation on the roots of legumes if 
this type IS worthy of generic recogmtion, with the type Phytomyxa 
legummosarum (Frank) Schroter 

However, Winslow et al (Committee Society of Amencan Bacteriol- 
ogists 1917) recommended that Rhzobium be recogmzed as a genus 
conservandum for this group In this they have been foUoved by 
Buchanan (1918), Bergey (1923) and others 

Planococcus. A genus of cocci proposed by Migula (1894, p 236) 
who says Planococcus nov gen Die ZeUen teilen sich nach 2 Rich- 
tungen des Raumes wie bei Micrococcus besitzen aber geisselform^e 
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Bewegungsorgane (Z B Planococcus cttreus (Menge) Mig The 
generic diagnosis given later is 

Zellen einzeln oder zu 2 oder 4 genahert, oft in groszerer Zahl unregelmaszige 
Eaufen bildend Die emzelnen freien Zellen Kugelrund, Teilung abwechselnd 
nach 2 Ricbtungen des Raumes Die Zellen sind frei beweglich Die Bewegung 
wird vermittelt durch 1-4, meist 1 Geiszel, die in der Regel vielmals langer ist als 
die Zelle 

This generic name has been used qmte generally by writers on syste- 
matic bacteriology, among others by Migula (1897, p 46, 1900, p 269, 
1904, p 144), Fischer (1897, p 32, 1903, p 59), Chester (1897, p 63, 
1901, p 114), Kendall (1902), A J Smith (1902, p 270), E F Smith 
(1905, p 160), Ellis (1909, p 4), Frost (1911, p 57) 

Meyer (1912, p 5) uses Planococcus as the designation of a section 
of ihcrococcus with the description ‘^Die begiesselten Formen 
VuiUemin (1913, p 625) proposes that this be made a ‘‘genus con- 
servandum” with the type species Planococcus europaeus ( Nttrosomonas 
europaea Winogradsky ) 

The genus Planococcus is vahd if this character of motility is sufficient 
to differentiate from Micrococcus^ otherwise is a synonym of the latter 
name The type species is Planococcus atreus (Menge) Migula 
Planomensta A “genus conservandum^^ proposed by Vuillemm 
(1913, p 525) to include those cocci which divide regulaily in two 
planes and which remam united m tetrads and are motile It is a 
motile Merista {qv) The type species cited is Planomertsta ventncuh 
{Micrococcus tetragenus mohhs ventncuh Mendoza 1889) 

The genus name is valid if the organisms of this type are worthy of 
generic lecogmtion, otherwise it is to be regarded as a synonym of 
Micrococcus, or Pedwcoccus 

Planosarcma A genus of cocci, created by Migula (1894, p 236) 
who says “ Planosar ana nov gen Die Zellen teilen sich wie bei 
Sarcina nach 3 Richtungen des Raumes, besitzen aber geisselformige 
Bewegungsorgane (Z B Planosarcma agilis (Cohen) Migula, PI 
mdbilis (Mauiia) Mig The cells when isolated are quite spherical 
usually arranged in pairs and fours, and flattened somewhat on the 
contiguous sides Division occurs m three directions of space, the cells 
may remam united mto packets or break apart The packets are 
usually developed only m sugar media Cells are actively motile by 
means of flagella The two species (1895, p 19) first mentioned are 
Planosarcma mohhs and PI agihs 
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This genus has been frequently recognized in the hterature of syste- 
matic bactenology The followmg authors among others have used 
it. Migula (1897, p 46, 1900, p 275, 1904, p 144), Chester (1897, 
p 63, 1901, p. 115), Fischer (1897, p 32), Kendall (1902), A J Smith 
(1902, p 270), Fischer (1903, p 60), E F Smith (1905, p 160), Ellis 
(1909, p 4), Frost (1911, p 57) 

VuiUemm (1913, p 525) has proposed that Planosaicina be recog- 
nized as a *‘^enus conservandum ” 

Meyer (1912, p 5) uses Planosarcina as a designation for a section 
of the genus Sarctna with the description “Die begeisselte Spezies ” 

If the character of motihty is sufficient to differentiate this group, 
the name is vahd, but it is probably to be regarded as a synonym of 
Samm The type species is Planosarcina agths (Cohen) Migula 
Planostreptococcus A name used by Meyer (1912, p 4) to des^- 
nate a section of the genus Streptococcus The descnption reads, 
“Begeisselte Spezies ” No species are named 
Plectndieae. A subfamily of bactena created by Fischer (1897, 
p 33) to mclude those rod shaped orgamsms which become drumstick 
shaped durmg sporulation The only genus mcluded is Plectridium 
Plectndium. A genus of rod-shaped bactena named by Fischer 
(1895, p 147) with the foUowmg definition “Beiveglich mit diffusen 
Geisseln und Endosporen m emem kopfig geschwollenen Ende der 
Stabchen (Kopfchenbaktenen, Kloppel-, Trommelschlagen- oder Kaul- 
quappenform), das andere Ende nicht geschwollen ” Three species 
Pleciiidmm paludosum, P tetani and P des Rauschbrandes It is 
recognized that the organisms are anaerobic 
Hueppe (1895, p 38) notes the genus It is agam descnbed by 

Fischer m (1897, p 32) and (1903, p 61) In the latter he notes as 

species the butync acid bacilh, the tetanus baciUus, and a decay form, 
Plectndtum putrificum 

Buchanan (1918, p 38) emended the genus as foUows 

Cells rod-shaped, straight or at least never spiral, motile by diffuse flagella or 
non-motile Endospores produced under favorable conditions, causing an enlarge- 
ment of one tip of the cell, giving rise to a drumstick appearance Usually Gram- 
positive Anaerobic or microaerophilic 

The type species is Plectridium tetani (Nicolaier ) Fischer 

The same type species was later (1922) used by Heller for the genus 
Nicolatenlluts, which becomes a synonym 
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It IS possible that PUdt^tdmm is not sufficiently distinct to require 
recognition separate genencally from ClostridiuTn It is made a 
synonym of Closindiutn by Wmslow et al (Committee Soc Am Bact., 
1917, and 1920) and by Bergey et al (1923) 

Plectrillum. A genenc name proposed by Fischer (1895, p 144) 
for rods motile by means of a tuft of polar flagella, and with spores 
terminal and causmg enlargement of the rod (Drumstick shapes) 
Ko species were named 

Plectrimum A genus of rod shaped bacteria named by Fischer 
(1895, p 142) with the foUowmg defimtion 

PUcirimiiVL dov gen Beweghcli mit polarer Einaelgeissel, Endosporen in 
einem aufgeschwollenen Ende Auch fur diese Gattung fehlt es vorlaufig nooh 
an emem sicheren Beispiel Zopf bildet zwar eine Kopfchenbaktene mit einer 
Geissel am mcht gesehwoUenen Ende ab, giebt aber weder den Pundort nooh 
sonst etwas an 

No species was named The genus is apparently mvahd 

Plennobactenum. A speUmg of PUnnobaktenum (qv) used by 
Kossowicz and others 

Plennobakterium. Gonnermann (1907, p 887) named an organism 
belongmg to the hay baciUus group PUnnobaktenum It is non- 
motile and gram positive, forms spores and liquefies gelatm The 
rods are 0 4 to 0 6 wide, 2 5 to 5 0/i long Sometimes m filaments 
Characteristic spiral bands were observed withm the cell It was 
isolated from sugar beet sap 

No species is named It may be regarded as a casual designation 
and not entitled to genenc standmg 

The name is spelled Plennobactenum by certam authors as Kosso- 
wicz 

Pleurococcus. A genus of algae named by Meneghmi (1842) to 
which certam bactena have been assigned as Pleurococcus Betgelii 
Rabenhorst 1867 which became Hyalococcus beigeln Schroter and 
Micrococcus beigelti Migula, and Pleurococcus roseo-perstcinus Raben- 
horst which became Lamprocystis roseo-perstcmus Migula 

Pleurospora A subgenus of the bactenal genus Comilia used by 
De Tom and Trevisan (1889, p 1002) with the description “Sporae 
macrosomae e latere protvherantes" to contam two species, Cornilta 
tremula and C sphinx The name has apparently not been used by 
other authors 
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Plocamobacteritmi. Lowi (1920, p 730) proposed the name 
camobactermm crassum for Bacillus crassits Lipschutz The orgai 
IS a gram positive facultative anaerobe, with characteristic growtxi on 
Drigalski agar, maltose nutrose agar and dextrose agar The cells 
m young cultures are small rods, while m older cultures they are fila- 
mentous Non-motile No spores A common inhabitant of the 
normal vagma, but occasionally pathogemc causing acute ulcer of the 
vulva 

Pneumobacillus This name has been used commonly as a quasi- 
scientific name for the organism described by Friedlander as the causal 
orgamsm of pneumonia Arlomg (1889, p 428) proposed the name 
Pneumobacillus liguefaciens boms for the organism which he isolated 
as the cause of contagious peripneumoma of cattle The use of the 
name m a trmommal would appear to mvahdate it as a generic designa- 
tion It has never come mto common use This organism was later 
termed Bacterium boms (Arlomg) Migula (1900, p 442) 

The name is placed by Erwm F Smith (1905, p 162) among the 
rejected genera 

Pneumococcus. A name usually used as a casual designation of 
the orgamsm of pneumoma It was apparently first used in a generic 
sense by Arlomg (1889, p 430) who named three species, Pneumococcus 
gutta-cereij P lichenoides and P flavescens, all present together with 
Pneuomobacillus liquefaciens boms m bo\une pleuropneumonia The 
species are madequately described 
It has occasionally apparently been used in a geneiic sense by other 
writers as witness Schmidlechner (1905, p 291) who uses the designa- 
tion Pneumococcus lanceolatus Fraenkel m a list of species 
The name Pneumococcus mucosus is used also by Dochez and Avery 
(1915, p 114) and by Lyall (1915, p 146) It is placed by Erwin F 
Smith (1905, p 162) in his list of rejected genera 

Pneumococcus is probably best regarded as a synonym of Diploccocus 
Pollendera Accordmg to De Tom and Trevisan (1889, p 943) 
this generic name was used by Trevisan (1884) for the anthrax bacillus 
which he named Pollendera anthracis 
The origmal reference to this use by Trevisan has not been dis- 
covered by the 'writer The name has not been used by other authors, 
and IS rejected later by Trevisan as a synonym of Bacillus 
It would seem that this name would become vahd if non-motile 
rod-shaped bactena are to be grouped m a genus It certainly would 
have pnonty over Bacterium m the sense of Migula and over Aplano- 
bacter E. F. Snuth 
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It may be noted that Smith (1905, p 174) rejects the name Pollen- 
dera (which he spells Pollendra) at the same time he proposes Aplano- 
bacter 

Pollendra. A spellmg of Pollendera (qv) used by Erwm F Smith 
(1905, p 174) 

Polyangiiun. This genus was first created by Link (1795, p 40) 
accordmg to Zukal (1897, p 550) for the species P mtelhnum He 
regarded it as a species of fungus, and as such it appeared m several 
floras and works on fungi What is evidently the same species was 
described later by Thaxter (1892, p 394) as Myxdbader aureus He 
first recognized the true aflBmties of the organism as a genus of the 
Myxobadena, and that it is not a true fungus, nor, as had been urged by 
Bonordon, an insect egg That the genus Myxobader of Thaxter is a 
synonjrm of Polyangtum Lmk was pomted out by Zukal (1 c ) Myxo- 
bacter aureus Thaxter therefore became Polyangium mtelhnum Lmk. 
This explanation was accepted by Saccardo (1899, p 844) who states 

Polyangitim Link Syll VII p 47 (inter dubia) Hue ducendumest genus Mj/oso- 
bacier Thaxt Syll XI p 461 cuius species M aureus Thaxt eolhdit cum Poly- 
angio vitellmo Link jam ab anno 1796 desonpto, sed huiusque inter dubia, 
relate 

This was accepted later by Thaxter (1904, p 37) 

Cysiobader Schroter (qv) is given by Thaxter as a synonym, m 
part Seven species are recognized, as follows Polyangtum vttellmum 
Lmk, P Simplex Thaxter, P fuscum (Schroeter) Thaxter, P septa- 
tum Thaxter, P compositum Thaxter, P soredtatum Thaxter, and P 
prtmtgentum Quehl 

The genus is apparently vahd It is so recognized by Smith (1905, 
p 165) and by Quehl (1906, p 16) 

The diagnosis of the genus given by Thaxter is “Rods fomung large, 
rounded cysts, one or more free within a gelatmous matrix raised above 
the substratum ” Together with the genera Myxococcus and Chron- 
dromyces, it constitutes the family Myxobadenaeeae 

Buchanan (1918, p 542) included this as the second genus of the 
family Myxobadenaeeae with the foUowmg description 

Rods forming large rounded cysts, one or more, free withm a gelatinous matrix 
raised above the substratum 

The type species is Polyangtum vttelhnum Lmk 

Bergey et al (1923, p 416) followed Buchanan 
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Polybactena. A genus (?) of bacteria named by Van Tieghem 
(1880, p 149) to mclude bactena growmg in naked masses made up of 
cylmdncal cells Polyhaderta eatenata was found in a decoction of 
horse manure A Polyhacteria mVphurm was described from rottmg 
beans 

The descriptions are so inadequate that probably the organisms 
cannot be identified The generic name does not seem to have been 
used by other authors 

Polycephalum. A fungus genus named by Kalchbrenner and Cooke 
(1880, p 22) with the species Polycephalum aurantiacum Thaxter 
(1892, p 399) states that this is a possible synonym of Chondromyces 
(qv) ^ ^ 

Propionibacterium. A genus of bacteria proposed by Orla-Jensen 
(1909, p 337) The genus is included in the family Actdobadenaceae, 
order Pentnchtnae It mcludes those rod-shaped bacteria which 
ferment lactose and lactates with formation of considerable amounts 
of propionic acid 

Orla-Jensen’s statement is as follows 

Da die Propionsaurebaktenen wie die Coli-Baktenen sich dadurch auszeich- 
nen, dasz sie die gebildeten Spaltungsprodukte sowohl o\\ dieren als auch redu- 
zieren konnen, ist es naturlich, auch sie von den letzteren abzuleiten In kul- 
tureller Beziehung nehmen sie eine Zwischenstellung zwischen den Aerogenes- 
Baktenen und den Milchsaurebaktenen ein, indem sie in der Stichkultur sich 
auf der Oberfkche um so weniger ausbreiten, je groszer ihre Fahigkeit zur Bil- 
dung von Propionsaure ist Sie bilden unbewegliche Stabchen oder Diplokokken, 
die vollig an Streptcoccus lacticus ermnern Sie vergiren soTvohl Laktose als 
auch Laktate Sie greifen das Kasem mcht an, sondern spalten die von den 
peptonisierenden Bakterien gebildeten Produkte weiter Wegen ihrer reduzier- 
enden Eigenschaften entvickeln sie Schwefelwasserstoff, wenn sie Pepton zur 
Verfugung haben Wir wollen die Gattung Propionibacterium nennen 

Later (1921, p 272) he again emphasizes the genus 

The status of the genus is doubtful, as no species is described or 
referred to 

Propiomcoccus A generic name suggested by Orla-Jensen (1921, 
p 272) in the followmg statement 

Whereas the shape of cells vas formerly used as a family character, I have 
adopted it only as a generic one, and if we do not want to further confine its signi- 
fication and only consider it as a specific character, we shall doubtless have to 
set up the genus Propiomcoccus besides the genus Propionibacterium 
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Proteae. The seventh tribe of the family Bacdlaceae named by 
Castellam and Chalmers (1919, p 932) with the descnption: 
hceae growmg well on ordmary laboratory media, not forming endo- 
spores, aerobic, without fluorescence or pigment formation, but hquefy- 
mg gelatme 

Two genera are mcluded, Proiem and Cloaca. 

Proteobacter. A name used by Beijermck (1900, p 195) In a 
discussion of hydrogen sulphide production he says, 

Weim die Quantitat der orgamscher Korper im Schlamme sehr gross ist, wie, 
z B in den Stadtgraben zu Delft, wo Gerbenen und Brenneneien ihre Abwasser 
seit langer Zeit darin geleert haben, so smd die Lebensbedingungen fur die 
gewohnliclien Anaeroben der Eiweissfaulnis gegeben, wahrend Spirillum desuU 
funcans infolge der Anbaufung orgamscher Korper, zurucktritt Von den bei 
der Eiweissfaulnis in Betracht kommenden Arten babe ich die drei wichstigs- 
ten {Proteobacter septicum, P slatolj P pseudopulcher) bei einer anderen Gele- 
genheit besprochen. Es hat sich gegeben, dass diese Mikroben nicht nur 
Schwefelwasserstofl erzeugen, sondem auch die entsetzlichem Sulfiden der 
Mercaptangruppe 

Proteus. A generic name used by Hauser (1885, p 1) to designate 
three species of putrefactive bacteria, Proteus vulganSf P miraUhs 
and P Zenken No discussion or defimtion of the generic name is 
given apart from the species descnption All the species agree m 
showing great vanabihty m morphology, short and long rods, filaments, 
and spirals, and many involution forms may be observed AU are 
motile by means of pentnchous flagella, none produce spores All 
the species produce ^hslands” on the surface of moist sohd media, 
these seem to be endowed with some motihty All the species are 
closely associated with decay and putrefaction 

This name is regarded as a synonym of Bactllus by De Toni and 
Trevisan (1889) and of Sptruhna by Hueppe (1891) The genus is 
recognized by Cornil and Babes (1890, p 151) subsequent writers have 
practically all until recently regarded the term as synonomous with 
Bacillus and have not considered its pleomorphism as distmctive 

Lehma nn and Neumann (1896, p 103) make it a synonym of Bac- 
terium 

Mac6 (1897, p 487) says that Proteus cannot be separated from 
Bacillus Erwin F Smith (1905, p 174) mcludes Proteus m his hst 
of genera to be rejected Orla-Jensen (1909, p 338) makes Proteus a 
S 3 mon 3 nn of Liquidobacterium. 
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Buchanan (1918, p 54) emended the generic description as follows- 

Short rods, showing great variation m morphology, filamentous and bent rods 
as involution forms frequent Motile by means of peritnchous flagella The 
species commonly produce motile ''islands^' on the surface of moist solid media 
No spores Gram-negative Usually producing acid and gas from certain car- 
bohydrates In general the species are closely associated with decay and putre- 
faction, sometimes pathogenic 

The type species is Prcteus vulgaris Hauser 

Wmslow et al (Committee Soc Am Bact , 1920, p 210) have de- 
scribed the genus as follows 

Highly pleomorphic rods, filaments and curved cells being common as involu- 
tion forms Gram negative Actively motile Characteristic amoeboid 
colonies on moist media Liquefy gelatin rapidly and produce vigorous decom- 
position of proteins Ferment glucose and sucrose (but usually not lactose), 
with formation of acid and gas (the latter being CO 2 only) 

Tjrpe species, P vulgaris Hauser 

The genus is also recognized by Castellam and Chalmeis (1919, p 
943) 

Bergey et al (1923, p 209) include Pioteus as the third genus of the 
tnbe Bactereae with the followmg description 

Highly pleomorphic rods Filamentous and curved rods are common as invo- 
lution forms Gram-negative Actively motile, possessing peritnchous flagella 
Produce characteristic amoeboid colonies on moist media and decompose proteins 
Ferment dextrose and sucrose but not lactose Do not produce acetyl-methyl 
carbinol 

Protobactenes. A name used by Maggi (1886, p 81) as the designa- 
tion of his first order of bacteria, with one genus Aphaneroglux, but 
without description 

Protococcus. A genus of green algae proposed by Agardh One 
species Protococcus roseo-perstctnus Kutzmg (1849) was later described 
by Schroter as Lampjocyshs roseo-persicma and mcluded among the 
bactena Pi otococcus is a valid algal generic name and should not be 
used for the bacteria 

Miller (1892, p 123) makes the followmg statement 

Klencke (1850) beschreibt auch einen, von ihm entdeckten Parasiten, eine 
Protococcus art, Protococcus dentalis, welcher Schmelz und Zahnbeim in ahhcher 
Weise verflussigt, wie der Hausschwamm, Merulius lacrymanSj das Holz der 
Hauser oder Mobel erweicht 
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Protomycetum. Lewis (1879, p 394) makes the followmg state- 
ment concemmg Sptnllum ohermeierv 

Since the period of its discovery in the blood by Obermeier it has been referred 
to under vanous names Spirotkri^Xj Protomycetum recurrentis in Lebert's article 
on recurrent fever and in Ziemss' 'Handbuch^ of Medicine, Spirillum by Erich- 
sen, Litten, Birch-Hirschfeld etc , Spirillum tenue by Naunyn, and Spirockoete 
Obermeien by Cohn (fig 15) 

Pseudobacterium. Trevisan (1888, p 781) mcluded this name m 
the followmg sentence 

Sense dipartirci da Kleb&iella, basterebbe ncordare come tra le specie che 
attuaimente se ne conoscono, altre s^ebbero le denominazioni genenche Micro- 
coccus, Diplococcus, Pseudodtplococcus, edaltre quelle di Bacteiium, Pseudohac- 
tervum, Proteus, Bactllus, Ascobacillus, etc 

What orgamsm is referred to is not evident 

Pseudodiplococcus. A generic name used by Bonome (1888, p 
321) to designate Pseudodiplococcus pneumomcusj an orgamsm which 
he isolated from a fibrmous exudate The orgamsm is stated to re- 
semble closely morphologically and biologically the ^^Diplococcus 
pneumoniae 

The orgamsm is termed Klebsiella Leydem by Trevisan (1889, p. 
1030) The genus has not been recogmzed by other authors It may 
be regarded as a synonym of Diplococcus 

Pseudomenmgococcus A casual name proposed by Elser and 
Huntoon (1909, p 384) foi ^^a group of orgamsms which cannot be 
differentiated from the menmgo coccus exceptmg by serum reactions ” 

Pseudomonadaceae. The third family of the Eubactenales named 
by Wmslow et al (Comnuttee Soc Am Bact , 1917, p 555) with the 
followmg description 

Short rods, usually motile Flagella single, polar Gram-negative Not 
obligate aerobes Many species active ammonifiers Many species produce 
water-soluble pigments or green fluorescence, yellow pigment common Some 
species are photogenic Soil and water bacteria, with many plant parasites 

The single genus Pseudomonas is mcluded 

Pseudomonadales A name proposed by Orla-Jensen (1921, p 
270) as one of the two orders mto which he would divide Eviacteriales 
Buchanan. He would mclude m this group some eleven genera as 
follows 1. Methanomonas, 2 Carboxydomonas, 3 Hydrogenomonas, 
4. N Urosomonasy 5 Nitromonas, 6 AzotomonaSy 7 RkizomonaSy 8. 
AcetimonaSy 9 FluormonaSy 10 Photomonas, 11 Spiromonas, 
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Pseudomonas. A genus name proposed by Mjgula (1894, p 237) 
with the following description ‘‘Pseudomonas nov gen ZeUen mit 
polaren Bewegungsorganen, Endosporenbildung konunt bei eimgen 
Arten vor, ist aber seltener (A B Pseudomonas vtolacea )” 

It will be noted that no clue to what previously described vtolacea 
he IS referrmg is given This cannot therefore be accepted as the 
type, and the genus was technically not adequately pubhshed until 
the next year (1895, p 29) when the following description is given 

Kurzer oder langercylmdnsche Zellen, welche zuweilen kleine Faden bilden, 
lebhaft beweglich mit polarer Begeiszelung Die Zahl der an einem Pol stehen- 
den Geiszeln schxvankt bei den verschiedenen Arten zwischen 1-10 und ist am 
haufigsten 1 oder 3-6 Endosporenbildung kommt vor, aber nur bei wenigen 
Arten 

Eine Trennung der hierhergehorigen Arten in zwei Gattungen, je nach dem am 
Pol nur 1 Geiszel oder ein Buschel von Geiszeln steht, wie dies von Fischer vorge- 
schlagen wurde, ist unthunlich, da alle tJbergange zwischen streng eingeiszeligen 
und vielgeiszeligen Arten vorhanden sind 

The first species named and described is Pseudomonas pyocyanea 
which in its corrected form, Pseudomonas aeruginosa (Schroter) may 
be regarded as the type 

Migula (1900, p 876) notes the close relationship of this genus to 
Microspira m the following statement 

Die Grenze gegenuber Microspira ist vielleicht eine kunstliche, es ist nicht 
immer moglich, zu beurteilen, ob es sich bei eingeiszeligen Formen um eine A/icro- 
spira oder eine Pseudomonas handelt Leichte Krummungen, namentlich in 
gefarbten Praparaten, beobachtet man bei vielen Pseudomonasarten Gewohn- 
lich laszt sich die Entscheidung, zu welcher Gattung eine Art gehort, durch Beo- 
bachtung von mehreren zusainmenhangenden Zellen ermoglichen Bei Pseudo- 
monas kommen dann niemals regelmaszige Schraubenwmdungen vor 

The genus has been accepted by many subsequent writers, among 
them Migula (1897, p 47, 1900, p 29, 1904, p 145), Chester (1901, 
p 306), Schmidt and Weis (1902, p 91), A J Smith (1902, p 270), 
Ellis (1909, p 6), Frost (1911, p 57), Schneider (1912, p 23) and 
Meyer (1912, p 3) 

Conn (1909, p 12) defines the genus as made up of lod-shaped bac- 
teria with a single flagellum 

Erwm F Smith (1905, p 160) and VuiUemm (1913, p 522) inde- 
pendently reached the conclusion that the generic name Bactenum 
iqv) has priority for this group of orgamsms 
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Wmslow et at (Committee Soc Am Bact , 1917, p 556) used the 
foUowmg generic description 

Rod-shaped, short, usually motile by means of polar flagella or rarely non- 
motile Aerobic and facultative Frequently gelatin liquefiers and active 
ammonifiers No endospores Gram stain variable, though usually negative 
Fermentation of carbohydrates as a rule not active Frequently producing a 
water-soluble pigment which diffuses through the medium as green, blue, purple, 
brown, etc In some cases a non-diffusible yellow pigment is formed Many 
yellow species are plant parasites 

Buchanan (1918, p 48) discussed at length the nomenclatural status 
of the genus, and gave the foUowmg description 

Rod-shaped bacteria, never spiral, usually motile by means of polar flagella or 
rarely non-motile Aerobic and facultative Frequently liquefying gelatin 
Without spores Gram stain variable TJsually producing a water-soluble pig- 
ment which diffuses through the medium as a green, blue, purple, or brown or in 
some cases a yellow pigment Fermentation of carbohydrates usually not active 

The type species is Pseudomonas aeruginosa (Schroter) Frost? 

Later Wmslow et al (1902, p 204) designated the type species as 
P$ aeruginosa (Schroter) Frost? Enlows (1920, p 74) states, ^^Type 
speaes (monotype) — Psevdomonas molacea (Schroter 1886) Migula 
This designation can be made only by reference to Migula^s pubhca- 
tions after the first m which Pseudomonas was proposed There had 
been previously described 

Pediococcus violaceus Trevisan 1889 
Lampropedia vwlacea Trevisan 1889 
Thiocystis violacea Wmogradsky 1889 
Spirillum violaceum Warming 
Bacteridium (Bacillus) violaceum Schroter 
Chromohacterium violaceum Bergonzmi 
Chromococcus violaceus Bergonzmi 
Micrococcus violaceus Cohn 
Streptococcus violaceus (Cohn) Trevisan 

Migula (1895) particularly emphasizes the fluorescent pigment 
production as characteristic The first species described is one which 
is typical and should be designated as the type as was done by Wmslow 
et al 

Bergey et al (1923, p 122) mclude Pseudomonas as the fourth genus 
of the tnbe Chromohactereae with the following description: ^Trmci- 
pally water and soil bacteria producing a water-soluble pigment which 
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diffuses through the medium as g:reen, blue or yellowish-green Motile 
01 non-motile Gram-negative ” 

Pseudorhizobium. A generic name used by Hartleb (1900, p 887) 
for an organism isolated from the nodule of a legume. He named the 
form Psevdoi Inzobrnm ramo8um The organism resembled the normal 
legume bacteria but appeared to be non-mfectious The name has 
apparently not been used by other writers 

Pseudosarcma. Accoidmg to Lohms (1913, p 449) the genus 
Psevdosarana was named by Mace (1903, p 887) An examination of 
the statement of the latter author fails to show such generic name 
The term used is pseudosarcme, employed apparently simply m a 
casual sense He says 

Ce microbe se pi6sente insole, et alors il est sph4nque, ou sous forme d^agre- 
gats plus ou moms volumineaux, d*un aspect mtinforme rappelant une grosse 
sarcine, en raison de cette analogic je le d6signerai provisoiremen par le ter me 
de pseudosarcme cal il ne semble pas que ses bipartitions se fassent suivant deux 
plans perpendiculaires 

Pseudo-sarcme. See Pseudosarcma 

Pseudospira. A subgenus of the genus Pactma used by Trevisan 
(1889, p 1018) with the following diagnosis 

Baculi curvi, non rare semicirculares, saepissime in filamenta undulato- 
flexuosa vel irregulariter pseudospinlia, nunquam vere spirahter ut in Spirilleis 
torta, consociati Arthrosporae notabiliter quam in Eu-Paciniis minores, nun- 
quam duplo diametri transversalis baculorum latiore 

Eight species are included in the subgenus The type species may 
be designated as Paanta cholerae astaheae The organisms of this 
group are those ordinarily assigned to Vtbno or to Microsptra 

Ptmctula. A generic name used by Van Tieghem (1880, p 150) 
The following summary is from Journal Roy Mic Soc. (1880, p 1001) 

Punctula The spherical cells are ordinarily extremely minute, they appear 
like innumerable dots united by a gelatinous cement A close examination is 
required to distinguish the colonies composed of them from simple naked cells 
consisting of a finely granular protoplasm 

In Punctula rosea the colonies are of a bright rose colour, they are spheri- 
cal, and with a sharply defined outline, the dots, which are so many elementary 
cells, are arranged in them with perfect regularity in radial rows and concentric 
circles After each division, the two halves of the colony become rounded off, 
and separate completely When one of these spheres is crushed, it is resolved into 
its elementary cells, and the formation can then be followed of so many new colo- 
nies by the repeated increase and division of each of the cells 
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Two other species, P cubuxi and P glomeraia are named 

The speaes are so inadequately described as probably to represent 
practically nomina nuda. 

Punctum. A generic name apparently proposed by Muhihauser 
(1884, p 97) Enlows gives the followmg summary 

Very small (0 0005 mm ) of varied form, but usual oval, at first not motile, later 
very lively, moving around in a circular fashion It can traverse 0 1 mm in one 
second In young cultures (stagnant water) the longer forms are found. No 
chains or filaments 

Type species Punctum saltans Syn (Trevisan, Saccardo’s Sylloge Fun- 
gorum, V 8, 1889, p 1008) Spirilhum ohermeieri Cohn, 1875 (Beit z Biol der 
Pflanzen, v 1, p 196) 

PutnbaciUus. A generic name proposed by Orla-Jensen (1909, p 
342) as one of the genera of his family Putnbactenaceae It mcludes 
the anaerobic putrefactive bacteria which do not produce an exotoxin 
Jensen makes the followmg statement 

Einen anderen Zweig bilden die anaeroben Faulnisbakterien, die Gattung 
Puinhacillus Diese smd dadurch gekennzeichnet, dasz sie die Eiweiszstofie 
unter Verbreitung ernes furchtbaren Gestankes zersetzen Die Entwickelung 
geht hier wie bei den aeroben Faulnisbakterien von saurebildenden zu saureemp- 
findlichen Arten So entsprechen z B Bacillus bifermentans sporogenes und 
Bacillus oedmatu maligni (welche Traubenzucker, aber nicht Milchzucker ver- 
garen), sowie Bacillus perfringens und Paraplectrum foetidum (die sowohl Trau- 
benzucker als auch Milchzucker vergaren, ja des letztere zerlogt sogar ebensowie 
Butyrihacillus Chauvoei Milchsaure) den Proteusbakterien, wahrend Bacillus 
puirificus, den wir Putribacillus vulgaris nennen wollen, den aeroben Bacillen 
entspncht Letztere Bakterie ist gar nicht zuckerspaltend, was sonst fur fast 
alle fakultativ oder obligat anaeroben Bakterien charakteristisch ist, und sie 
musz sich daher die ganze notige Energiemenge lediglich durch Zersetzung der 
Proteinstoffe verschaffen konnen Innerhalb der anaeroben Bakterien hat sie 
deshalb die hochste Entwickelung als Eiweiszvergarer, ebenso wie CellulohaciU 
lus methamgenes als Kohlenhj dratvergarer, erreicht 

This genus perhaps may be regarded as a synonym of Clostridium 
or possibly of PUctridium 

It is difficult to determine what is regarded as the type species The 
only one of the species mentioned which he specifically places in this 
genus IS his Putribacillus vulgaris or properly Putribacillus pui^^;ficus 
This may therefore be termed the type With this understc^uiding, 
this generic name has pnonty over Putnficus Heller (qv) 

Putnbacteriaceae. A family of bacteria proposed by Orla-Jensen 
(1909, p. 343) to include obhgate anaerobic or microaerophihc bpctena 
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which act largely on proteins and bring about putrefactive changes 
The family is included m the order Pmtnchmae It contains the 
followmg genera Pvinbacdlus and BotuldbaeilLus 

Putnclostndium. Orla-Jensen (1921, p. 273) states 

The use of the term Clostridium as a generic name presents the inconvenience 
that under the same we must group together not only the clostndia but also the 
plectndia The division into true butyric acid bacteria (Butyriclostridium), 
the requirements of which in regard to nitrogenous nutriment are very moderate 
(they are able to assimilate even the nitrogen of the air) and anaerobic, putrefy- 
ing bacteria (Putnclostndium) seems natural to me 

Putnficoideae. A name given by Heller (1921, p 550) to the second 
subfamily of the Clostridmceae with the followmg description 

Clostridiaceae which on meat medium produce after twenty days’ incubation 
at 37“ under vaseline a reaction of pH 7 1 or a more alkaline reaction, the reaction 
being read after the culture had been boiled 

Eleven genera are included SegumtUuSj Regillus, Rohertsomllust 
Ntcollaienllus^ MarteUlluSf Recordillusy Ttssienllusj Putnficus Ermen- 
gemlluSf Metchmkovillus and Weinbergillus 

Putnficus. A generic name proposed by Heller (1922, p 27) with 
the followmg desciiption 

Putnficoideae that do not attack sugars Slender Gram-negative or Gram- 
positive rods with oval terminal spores Colonies in deep agar have radiate 
peripheiy and opaque center Putrefactive organisms found in soil and rounds 

Type species P Bienstocki (Bacillus 'putnficus Bienstock) as defined by Bien- 
stock (1906) References, Bienstock (1884, 1901, 1906), Klein, Rodella (1905) 

Pyobacillus. A name used by Koppanyi (1907, p 429) to designate 
his Pyobacillus capsulatus cumculi or Bacillus pyemiae cumcuh The 
organism was isolated from rabbits It is a non-motile capsulated 
rod, grows on weakly alkahne nutrient media only if at same time 
exudate is carried over on to the nutiient medium, or serum, or serum 
agar Protem-nch substances necessary for growth No growth on 
gelatin, room temperature not suitable It probably is to be regarded 
as non-valid, as binomial nomenclature is not used 

Pyobactenum. A generic name used by Kuttner (1895, p 760), 
for the species Pyobactenum Fischen The organism was found in an 
epigastric abscess It is closely related to Bacterium coli communcy 
but IS more slender, forms colonies pure white m color and is actively 
motile Milk is slowly coagulated with flocculent curd It ferments 
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sugars l6ss vigorously and does not make meat infusion alkaline* 
Produces mdol and nitrites. Pathogemc for mouse, gumea-pig, rabbits 
and pigeons Animal infected mtravenously quickly succumb to 
septicemia In subcutaneous moculation there is pus production 
(abscess formation) 

Pyococcus. A term used by Ludwig (1892, p 27) as a synonym of 
Staphylococcus It evidently has not been used as a generic designation 

Radiobacter. A name occasionally used m a pseudo-genenc sense 
in reference to Bacillus radwlacter, as by Stoklasa (1908, p 484) 

Radiococcus A name used by Maggi (1886, p 81) to designate a 
growth form of his Micrococcus aceU 

Rasmussenk. A genus of bactena created by De Tom and Trevisan 
(1889, p 930) to mclude the slender filamentous bactena of the mouth 
usually known as Leptothnx The genenc diagnosis is as follows. 

Filamenta cylmdnca, vagina tenui gelatinosa facile evanescente obducta, 
Bunplicia, basi subiculo zoogloeico affixa, articulata, articulis aetate provecta m 
baculos et coccos solutis Multiphcatio bacuhs pnmitus vivacites mobihbus, 
cito immotis Axtbrosporae transfonnatione cocci singuli ortae 

Five species are described- B gtgantea^ R buccahsy R maxima, 
R anceps and R vanahiUs The type first described may probably 
be regarded as Rasmussema gigantea (Miller) Trevisan, from the mouth. 

Clements (1894, p 28) is apparently the only other author who has 
used this genenc designation His generic description is ^^Celi& 
elongate-cylmdncal, fiexuose, simple, with a thin, gelatinous sheath, 
often separatmg mto bacilli or cocci, from which the arthrospores arise 

One species is desenbed, Rasmussema buccaUs (Rob and Leb ) 
Trev. 

Unless the type, R gigantea (Miller) Trevisan is so different from 
R buccahs (Rob and Leb) Trev as to warrant genera for the two 
species, the genus Rasmussema is a synonym of Leptotnchia gv oi 
which L buccahs is the type 

RecordiUus. A name proposed by HeUer (1922, p 26) for a genus 
of the tribe Puinficotdeae with the followmg description 

Putrificoideae that, though they sporulate, are exceedingly delicate and soon 
die in meat medium and other media Their growth in meat medium resembles 
that of the organisms of genus Matielhllus, they do not produce much gas, they 
color the meat particles a greyish color and form a blackish pigment Gram- 
negative rods with central or subterminal cocoon-shaped spores Parasitic 
forms which infect cattle in California and Nevada I venture to place such 
organisms in a separate genus on account of their parasitic habit and on account 
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of their delicacy It may be that they are descended from organisms of the genus 
tdLl/tilXus 

Type species B fragihs nov sp Characters of genus 

Reducibactenaceae. A family of bacteria proposed by Orla-Jensen 
(1909, p 333) to mclude those genera of his order Cephalotrichtnae 
which are spiral oi bent m shape, which are active reducers, which do 
not contain sulphur or bactenopurpurm, which are m filaments and 
which do not show a tendency to branchmg The characteristic 
reaction may be regarded as the reduction of nitrates to nitntes. The 
genera mcluded are SolidombrM and Sptnllum 
Reglillus. A genenc name proposed by Heller (1922, p 23) for a 
genus of the Putnjicotdeae with the following description 

Putnficcndeae that show to the eye little proteolytic action on meat They 
may or may not blacken it slightly, but the meat particles do not dimmish m 
size Sugars are attacked Milk is digested Gram-positive rods which readily 
form oval subterminal or median spores Colonies mmute, opaque, complex, 
yellow Typically toxic tissue invaders which produce in the guinea-pig a clear 
white oedema that does not rapidly lose its oedematous nature on section 
Type species R progrediens nov sp To be described in a future paper Two 
species, one found in a case of human gas gangrene (see Barney and Heller), 
the other in a sheep 

Rhabdochromatium A genus of sulfui bacteria proposed by Wino- 
gradsky (1888, p 100) as differentiated from Chromahum by the elon- 
gated rod and spindle shape and thiough its variable grow'th forms 
He regarded it as possibly of subgeneiic rank under Chromahum 
The type species, Rhabdochromatium roseum Wm he regards as proba- 
bly identical with Rhabdomonas rosea Cohn Two other species, 
Rh minus and Rh fusijorme were also described 
De Tom and Trevisan (1889, p 942) include it as a subgenus of 
Mantegaszaea with the diagnosis “Species chromogenae, bacuhs gianula 
sulphuns fovenUbus ” Three species are mcluded 
Rhabdochromatium was recogmzed by Migula (1900, p 1048) with 
the description “Zellen frei, stab- und spmdelfonmg, zeitlebens 
schwarmfahig, mit Geisseln an den Polen ” This descnption has also 
been used by Smith (1905, p 164) 

Orla-Jensen (1909, p 334) makes this a synonym of Rhabdomonas 
This IS probably the correct assignment of the genus 
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Rhabdomonas A generic name proposed by Cohn (1876, p 167) 
for the species Rhabdomonas rosea^ with the following description 

Ausser der Monas Olenii enthielt das rothe Wasser aus Kahla noch vereinzelte 
spindelformige, blass rosenrotheKorperchen,welclie nach beiden Enden verj angt, 
m ausgewachsenem Zustande etwaS mal langer als breit sind ich bestimmte 
die Breite zu 3 S-Stt (0 0038-0 005 mm ) die Lange je nach dem Zustande der 
Theiiung 20-30^ Die Vermehung durch Quertheilung ist haufig zu beobachten 
die Theilhalften erreiclien fast ihre nonnale Grosso, ehe sie sich trennen Charak- 
teristich smd auch fur diese Korpercben die dunkelen, stark Licht brechenden, 
m die rosafarbene Substanz eingelagerten Kornchen, die sich bald in grosserer, 
bald in genngerer Zahl vorfinden, anch wasserbelle vacuolen in der Mitte und an 
den Enden wurden beobachtet Die Bewegung ist langsam zitternd, abwech- 
selnd vor und nickwarts unter bestandiger Drehungun die Langsachse, ein wir- 
bel am hintem Ende deutet auf eine nachschleppende Flimmergeissel, wie bei 
Monas Oleniij die ich jedocb nur einmal wirklich unterscheiden Konnte So 
viel ich weiss, ist diese rothe Spindelmonade noch nicht beschrieben sie gehort 
unter die Ehrenbergsehe Section Rhabdomonas als eine neue Art, die ich als Rhdb- 
domonas rosea bezeichnen will 

Trevisan (1879, p 137) introduced the generic name Mantegazzaea 
(qv) io replace Rhabdomonas on the plea that the latter was * 'nomen 
meptum ” Wmogradsky (1888, p 100) proposed still a third generic 
name Rhabdochromattum {q v ) with t'vvo additional species 

Rhabdomonas is mcluded by most subsequent writers as a synonym 
of Rkabdochromcdium It is so included by Migula (1900, p 1048). 
It IS rejected as mvahd by E F Simth (1905) Orla-Jensen (1909, p 
334) suggests that it should be used to replace RhabdochromaUum 

Buchanan (1918, p 471) mcluded this genus as the first of the tribe 
Chromatteae with the following description 

Differentiated from Chromatium by the elongated rod-shaped or spindle- 
shaped cells Cells red, with sulphur granules, polar flagella 

The type species is Rhabdomonas rosea Cohn 

Bergey (1923, p 402) followed Buchanan 

RHzobactenum A generic name used by Kirchner (1895, p 213) 
for the species of root nodule orgamsm found m the nodules of Lupinus^ 
Orniihopus and Soja, under the name Rh japomcum. He proposed 
the name because he regarded Rhizobtum as mvahd on account of the 
previous use m entomology of the generic name Rhtzobtus for a genus 
of aphids This reason is not vahd, for both botanical and zoological 
codes recogmze the vahdity of identical names m the two fields of 
science, though they are not recommended Apparently other wi iters 
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have not used this name It may be regarded as a synonym of Rhizo- 
bzum 

Rhizobium. A generic name proposed by Frank (1889, p 338) 
to include the organisms causing the formation of nodules on the roots 
of leguminous plants He expresses the behef that the organism proba- 
bly belongs to the fission fungi or bacteria and states 

Um in der vielleicht noch sich. aufwerfenden Discussion, ober zu den Myxomy- 
ceten oder zu den Spaltpilzen, sei, in der Namengebung nichts zu prajudiciren, 
ist vielliecht die Beziechnung Rhizobium legummosarum fur ihn empfehlenswerth 

This generic name has been used by several authors, among them 
Ludwig (1892, p 99) Schneider (1892, p 203) and Hiltner and Stormer 
(1903, p 151) 

The name is rejected by Erwin F Smith (1905, p 174) Orla- 
Jensen (1909, p 334) proposed the substitution of the name Rh^zo~ 
monas 

Winslow et al (Committee Soc Am Bact , 1917, p 553) make the 
following statement 

Phytomyxa Schrotei has priority over but because of the confusion 

T\hich would arise from the substitution of the older correct name for the better 
knowm term Rhizobium^ the committee recommends the adoption of the latter 

Minute rods, motile w^hen j oung by means of polar flagella Involution forms 
abundant and characteristic when grown under suitable conditions Obligate 
aerobes, capable of fixing atmospheric nitrogen when grown in the presence of 
carbohydrates in the absence of compounds of nitrogen Produce nodules upon 
the roots of leguminous plants 

The type species is Rhizobium legummosaiwn Frank 

Buchanan (1918, p 46) gave the following description 

Rod-shaped cells, motile when young by means of polar flagella, obligate 
aerobes, fixing atmospheric nitrogen when grown in a nitrogen-free medium con- 
taining suitable carbohydrates, involution forms abundant and characteristic, 
usually growing in the nodules of the roots of leguminous plants 

The type species is Rhizobium legummosarum Frank 

The name of this genus has been a source of confusion The organism of legu- 
minous nodules was placed in the mold genus Schinzia by Frank as Schinzia 
legummosarum Schroeter (1886, p 134) concluded the organism to be one of the 
slime molds and created the genus Phytomyxa^ including it in the order Phyto- 
myxim among the Myxomycetes He based his conclusions as to the position of 
this organism among the slime molds upon the work of Prilleaux (1879, p 98) 
Beijerinck (1888, p 758), named the organism Bacillus radicicola Frank (1889, p 
338) renamed the organism Rhizobium leguminosai um The fact that Schroter 
included this genus incorrectly among the slime molds does not invalidate the 



444 


GENERAL SYSTEMATIC BACTERIOLOGY 


name The Committee on Classification of Bacteria, of the Society of American 
Bacteriologists, however, has recommended the use of the generic name Rh%zo^ 
hium as better known and probably resulting in less confusion than the use of 
Phytomy'ta 

The genus is included by Bergey et al (1923, p 40) as the second 
in the tnbe Azoiobactereae with the following description 

Minute rods, motile when young, branching forms abundant and characteris- 
tic when grown under suitable conditions Obligate aerobes, capable of fixing 
atmospheric nitrogen when grown m the presence of carbohydrates and in the 
absence of orgamc nitrogen compounds Produce nodules upon the roots of 
leguminous plants 

Rhizobimae. The name of a subtnbe proposed by Buchanan 
(1918 p 43) for the third subtnbe of the tribe Bacteneae with the 
descnption “Rod-shaped organisms, securmg their growth energy 
by the oxidation of carbonaceous compounds, as carbohydrates, alcohol, 
etc Do not require serum, etc Not parasitic m ammals ’’ 

Three genera are mcluded, Mycoderma, Rhtzobtum and Azotobactei 
Rhizomonas A generic name proposed by Orla-Jensen (1909, p 
334) as a substitute for Rhtzohium (q v ) to designate the organisms 
which are responsible for the development of nodules on the roots 
of legummous plants It may be regarded as a synonym of Rhzo- 
htum and Phytomyxa (qv) 

Rhodobacillus. A genus of bactena named by Mohsch (1907 p. 
14) to mclude bacteria contammg bacterio-purpurm and bacteno- 
chlonn but no free sulfur granules The organisms are short rods, 
rounded at the ends, usually sohtary and motile One species is 
described, Rhodobacillus palustns Mohsch 
Meyer (1912, p 2) used Rhodobacillus as a designation for the second 
section of the genus Bacillus with the description “Sie sol die durch 
Bakteriopurpurm gefarbten Spezies der Gattung Bacillus enthalten, 
sowohl die schwefelfreien wie die schwefelhaltigen Spezies ” 

Buchanan (1918, p 473) included this as the fifth genus of the tribe 
Rhodobactmoideae, as “Rod shaped cells, sohtary, usually motile^' 
with the type species designated as Rhodobacillus palustns Mohsch 
Bergey et al (1923, p 406) followed Buchanan 
Ehodobactena. An order of bacteria named by Mohsch (1907, p 
27) with the foUowmg descnption “Baktenen, deren Zellinh^t durch 
Baktenopurpurm und (sowert untersucht) durch Bakteriochlorin rosa, 
rot, violett Oder karminrot gefarbt smd ” Two families are included, 
Thiorhodaceae and Athiorhodaceae 
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Ehodobacteriaceae. A family of bactena created by Migula (1900, 
p 1042) to mclude all bactena containing bactenopnrpurm, and in 
consequence colored rose, red or violet They also contain sulfur 
granules. This family is recognized by Smith (1905, p. 163), Orla- 
Jensen (1909, p 313), Benecke (1912), Frost (1911, p 60) and others. 
An ordmal name Rhodohactena (qv) is used by Mohsch (1907, p. 27) 

Buchanan (1918, p 464) mcluded this as the third family of the 
order Thiohactertales with two subfamihes Chro 77 iah(ndeae and Rhodo- 
hactertotdeae His descnption is ^^Cells of various types, not filamen- 
tous, containmg bacterio-purpurm with or without sulphur granules 
also 

Bergey et al (1923, p 394) mcluded this as the first family of the 
order Thiobactenales 

Bhodobacterioideae. A name given by Buchanan (1918, p 471) 
to the second subfamily of the Rhodobactermceae The name may be 
considered a synonym of Athtorhodaceae Mohsch The diagnosis is. 
‘‘Cells not filamentous, contaimng bactenopurpurm but not granules 
of sulphur ” The following genera were included RhodocysUs, 
RhodonostoCj Rhodosphaera, Rhodobacteituirij Rhodobactllus, Rhodovibno 
and Rhodosptnllum 

Rhodobacteroideae. A variant spelhng of Rhodobactenotdeae qv 
used by Bergey et al (1923, p 404) 

Rhodobacterium. A genus of bacteria first described by Mohsch 
(1907, p 16) to include those bacteria contammg bactenopuipurm, 
devoid of sulphur granules, rod shaped, and non-motile A single 
species, (type) Rhodobactenum capsulatum Mohsch is included 

Buchanan (1918, p 472) included this as the fourth genus of the 
tribe Rhodobactenotdeae Bergey et al (1923, p 406) followed Buch- 
anan 

Rhodocapsa. A genus of sulfur bacteria described by jMohsch 
(1906, p 223) The cells contain granules of free sulfur, and are free 
that IS, not united into famihes, not capable of swarming In mass 
the organisms are rose or cherry red, due to their content of bacterio- 
purpurm One species was described, Rhodocapsa suspensa (the type) 

This name w^as also used by Orla-Jensen (1909, p 334) as the tenth 
genus of his family Rhodobactermceae It appears that he proposes to 
use this name to replace an older designation Thiocapsa, In this sense 
the name would be mvahd 

Buchanan (1918, p 471) includes this as the fourth genus of the tribe 
Chromatteae with the description “Cells spherical, free (not umted 
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into families), not capable of swarming (non-motile) In mass the 
organisms are cherry red Contain sulphur granules 

Bergey et al (1923, p 404) follow Buchanan 

Rhodococcus. This generic name has been mtroduced three times 
into bacteriological nomenclature It was first used by Zopf (1891, 
p 28) to apply to two species of red bacteria whose physiological 
characters had previously been studied at length by Overbeck (1891, 
p 399) These organisms had been known as Mtcrococcus erythro- 
myxa and M rhodochrous He characterized the genus (or subgenus 
as he terms it) as follows 

Colonien auf gewohnlicher Nahrgelatine gebirgsruckenartig , roth gefarbte 
Zellen weder ausgesprochen fadige noch flachenformige oder korperhche Ver- 
bande bildend, sondern unregehnassig zusammengelagert, ohne Gallerthulle, 
einen rothen Fettfarbstoff enthaltend, der nach der Ausscheidung in rothen, 
auffalligen Aggregaten krystallisirt, und durch ein einziges breites Absorptions- 
band bei F ausgezeichnet ist 

The species Rhodococcus erythromyxa was isolated by Zopf from tap 
water Overbeck describes it as producing round sharply circumscribed 
red colomes m plate cultures In stab cultuies in agar and gelatm 
growth occurs only in the upper portion of the stab Grows well on 
potato, egg, etc , forming an abundant red pigment, cultures generally 
bemg shmy Cells are about 1 1/x m diameter, spherical In general 
they are grouped irregularly, but packets are sometimes formed in 
suitable media Gelatm is not hquefied The pigment was deter- 
mmed to be a lipochrome 

These species are disposed of m various ways of subsequent authors 
Migula (1900, p 487) uses the designation Bactenum erythromyxa 
(Zopf) Mig Matzuschita (1902, p 389) changes it to Bactllus ery-^ 
thromyxa, because of its shape He (p 441) however uses the name 
Mterococcus rhodochrous He describes it as 

Grosse Zellen Kleine, mattglanzende, kreisrunde gewolbte, dunkelkarminrosa 
gefarbte Kolonien Auf Agar erst karminrosa, dann tief zinnoberrote Aufla- 
gerung In Bouillon bild er sich eine dicke rosa Haut, glatt, feucht und ein 
roter flockig — brockeliger Bodensatz 

This shows that at least one of the species is a true coccus It would 
seem evident therefore if the red pigmented cocci are worthy of generic 
designation, that Rhodococcus Zopf is valid 

Wmslow and Rogers (1906, p 546) evidently without knowledge of 
the previous use of the name by Zopf, proposed Rhodococcus as a generic 
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designation for the red cocci. In their later publication (1908, p. 261) 
they give the following diagnosis: 

Saprophytes. Cells in groups or regular packets. Generally decolorize by 
Gram, Growth on agar abundant, with formation of a red pigment. Dextrose 
broth slightly acid, lactose broth neutral. Gelatin rarely liquefied. Nitrates 
generally reduced to nitrites, but not to ammonia. 

They recognize two species only, Rhodococcus roseus (Fltigge) Win- 
slow and Rh. fulvus (Cohn) Winslow. It is apparent that this de- 
scription may well be regarded simply as an emendation of that of 
Zopf. 

Rhodococcus was independently introduced as a bacterial genus by 
Molisch (1907, p. 20). The only species described is named Rhodo- 
coccus ca'pulatus Molisch. This organism is described as belonging 
with the AthiorhodaceaCj that group of the sulphur bacteria which 
contain bacterio-purpurin, but not free sulphur granules. This generic 
name is a homonym of Rhodococcus Zopf. This genus is recognized 
by Orla-Jensen (1909, p. 334) as the seventh in the family Rhodobac- 
teriaceae as a synonym of Thiopedia. In this sense the name is invalid. 

Meyer (1912, p. 4) included Rhodococcus as a section of the genus 
Streptococcus with the description “Alle durch Bacteriopurpurin ge- 
farbten Streptococcusarten.’^ He also includes a section by the same 
name under Micrococcus with the description “Mit Schwefelkornchen.” 

Buchanan (1915, p. 12) discussed the synonymy and relationships 
of the genus. 

Buchanan (1917, p. 614) included this genus as the second of the 
tribe Micrococceae with the description: 

Saprophytes. Cells in groups or regular packets. Usually Gram-negative. 
Abundant growth with red pigment on surface of culture media. Slight acid 
from dextrose, none from lactose. Gelatin rarely liquefied. Nitrate usually 
reduced to nitrites, but not to ammonia. 

The type species is probably Rhodococcus roseus (Fliigge) Winslow. 

This genus was also recognized by Winslow et al. (Committee Soc. 
Am. Bact., 1917, p. 560 and 1920, p. 208) with the designation of the 
type species as Rhodococcus rhodochrous Zopf. CasteUani and Chal- 
mers (1919, p. 931) state Rhodococcus roseus (Fliigge) emendavit 
Dyar (1895) to be the type. Bergey et al. (1923, p. 75) foUow the 
Committee. 

It would appear that Rhodococcus Zopf, is a valid name to apply 
to the red cocci as a generic designation if they are to be grouped 
separately, and that the type is Rhodococcus rhodochrous Zopf. 
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Ehodocystis. A name used by Moliscb (1907, p 22) to designate 
a genus of bacteria characterized by the presence of bactenopurpurm, 
the absence of sulfur granules, the union of cells mto famihes, the 
division of cells m only one direction of space, the cells rod-shaped, 
embedded m a common shmy capsule One species RhodocysUs 
gelatmosa is described 

Orla-Jensen (1909, p. 334) proposed this name to replace Thwcystts 
In this sense it is probably mvalid 

Meyer (1912, p 2) mcluded this genus m his section Bhodohacillus 
of the genus Bacillus 

The genus was recogmzed by Buchanan (1918, p 472) and the type 
species designated as Rhodocystts gelatmosa Mohsch The descrip- 
tion reads “Cells rod-shaped, dividing m only one plane embedded 
in a common shmy capsule ” 

Bhododictyon. A genenc name proposed by Orla-Jensen (1909, 
p 334) to replace the older name Thodtdyon Wmogradsky, as the 
third genus of the family Rhodobactenaceae It is probably to be 
regarded as a synonym 

Bhodomonas. A genenc name proposed by Orla-Jensen (1909, 
p 33) to replace the older name ChromaUum It is mcluded as the 
first genus of the family Rhodobadertaceae It is probably an invahd 
synonym 

Shodonostoc. A genus described by Mohsch (1907, p 23) to m- 
dude bactena containmg bactenopurpurm without sulfur granules, 
with cells umted mto famihes, cells sphencal or short rods, m ohama 
hke a rosary and embedded m a common gelatmous capsule One 
species, Rhodonostoc capsulatum is mcluded 

It IS recogmzed by Buchanan (1918, p 472) with the designation of 
Rhodonostoc capsidatum Mohsch as type, and the descnption “Cells 
sphencal or short rods, m rosary like chains, and embedded m a com- 
mon gelatinous capsule ” 

Beigey et al (1923, p 405) followed Buchanan 

Khodopolycoccus. A genenc name proposed by Orla-Jensen (1909, 
p 334) to replace the older name Thtopolycoccus It is mcluded as 
the sixth genus of his family Rhodobactenaceae It may be regarded 
as a synonym of Thtopolycoceus 

Bhodosarcina. A genenc name used by Orla-Jensen (1909, p 334) 
to replace the older name Thiosarcma It may be regarded as an 
invahd synonym of this latter term 
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Meyer (1912, p 5) also used Rhodosamna as a designation for a 
section of the genus Sarctna to include those species containing bacteno- 
purpurm He includes here the genera ThtocysUs, Lamprocystis 
and Thtocapsa 

Rhodosp^era. A name proposed by Buchanan (1918, p 472) to 
replace the homonym Rhodococcus Mohsch (qv) The genus is m- 
cluded as the third m the tribe Rhodobactenotdeae, with the description 

Cells spherical, non-motile, free not united into families 

The type species is Bhodosphaera capsulatiis (Molisch) Buchanan 

Bergey et al (1923, p 405) followed Buchanan. 

The name is mvahd as a generic designation for the bacteria, as 
the name Rhodosphaera was given by Engler m 1881 to a genus m the 
family Anacardtaceae among the flowermg plants 
Rhodospira. A name proposed by Meyer (1912, p 4) for the first 
section of the genus Mtcrosptra with the description ^^Baktenopurpurm 
enthaltende Spezies ” 

Rhodospinllum. A generic name used by Mohsch (1907, p 24) 
to include bacteria containing bactenopurpurin, without sulfur granules, 
with cells flee, bent m a spiral, actively motile by means of a polar 
flagellum or cluster of flagella Two species are described as new 
Rhodospinllum gtganteum Molisch and Rh photometricum Mohsch, 
and Esmarch’s species Spmllum ruhrum is included as Rh i ubrum (Es- 
march) Molisch 

This name was also used by Orla-Jensen (1909, p 334) to replace 
the older name Thtospirtllum as the twelfth genus of his family Rho- 
dobactertaceae This use of the name is invalid 
Meyer (1912, p 3) makes Rhodospinllum the second section of the 
genus Spmllum with the diagnosis “Spiiillen welche Bakterwpurpurin 
m dem Protoplasten enthalten ” He beheves Mohsch’s genus Rhodo- 
spirillum should be thus disposed of 
Buchanan (1918, p 473) mcluded the genus as the seventh in the 
subfamily Rhodobacterioideae with the description ’’Cells spiral, actively 
motile by means of polar flagella ” The type species is designated as 
Rhodospinllum rubrum (Esmarch) Mohsch 
Bergey et al (1923, p 407) followed Buchanan 
Ehodothece. A genus of bacteria named by Mohsch (1906, p 223) 
to mclude organisms containmg bactenopurpurin and sulfur granules, 
cells not umted mto famihes, not capable of swarmmg, each cell 
surrounded by a spherical or ellipsoidal capsule, ceU usually spherical 
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and occurring in pairs One species, Rhodothece pendens Molisch is 
described 

This name was also mtroduced by Orla- Jensen (1909, p 334) to 
replace the older name Tlmthece, as the fifth genus of the family Rho- 
ddbadermceae. In this sense the name is probably invahd 

Buchanan (1918, p 471) mcluded this as the fifth genus of the tribe 
ChromaUeae with the description 

Cells usually spherical and in pairs, each surrounded by a spherical or an 
ellipsoidal capsule Non-motile Cells not united into families Cells contain 
bactenopurpunn and sulphur granules 

The type species is Rhodothece pendens Molisch 

Bergey et al (1923, p 404) followed Buchanan 

RhodoYibrio. A generic name used by Mohsch (1907, p 21) to 
mclude those bactena containing bacterio-purpurm, without sulfur 
granules, with cells short, comma shaped, actively motile by means of 
a smgle terminal fiageUum One species Rhodovthno parvus Mohsch 
IS described 

Buchanan (1907, p 21) mcluded this as the sixth genus of the sub- 
family Rhodobactencndeae with the description 

Cells short, comma shaped, free, actively motile by means of a smgle terminal 
flagellum 

The type species is Rhodovibi %o parvus Molisch 

Bergey et al (1923, p 407) followed Buchanan 

Rickettsia. A generic name proposed by Da Rocha Lima (1916, 
p 567) for the orgamsm causmg typhus fever The description was 
elaborated by Arkwright, Bacot and Duncan (1919, p 76) Enlows 
(1920, p 79) gives the followmg summary; 

Very small, 0 3 to 0 5iu by 1 5 to 2iu Morphologically like a coccus, diplococcus 
or a short bacillus Gram-negative Not acid fast Stains well by Giemsa, 
appearing as small dots, paired cocci or bipolar staining bacilli with an unstamed 
central part Not motile Occurs sparsely in blood films Not successfully 
grown on artificial media 

Prowazek regards this organism as a protozoon largely because it is insect 
borne, and Da Rocha Lima seems rather inclined to this view on account of its 
peculiar staming reactions Arkwright, Bacot, and Duncan, however, regarded 
its Giemsa staining reactions as quite like those of other bacteria They con- 
clude “Nevertheless this class of microorganism and its associated diseases 
appear to have sufficiently distinct characteristics to justify the retention of the 
name Rickettsia for the present ’’ They state that Da Rocha Lima found these 
bodies m the midgut of lice (Pediculus humanus) fed on trench fever patients, 
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and that he considered the species causing typhus and trench fevers distinct 
In typhus he claimed that the organism {Rtckettsia prowazeli) invaded the epithe- 
lial cells of the gut wall, while only rarely is this the case with the trench fever 
organism (B quintana)^ and with pedicuh which is found in normal lice He 
also claims that morphological differences are easily discernible if serial sections 
are cut He infected a few gumea pigs, but was not able to pass the disease on 
from pig to pig, nor to infect mice 

The type species is Rickettsia prowazeki Lima 
Rivoltillus, A name proposed by Heller (1922, p 20) for the twelfth 
genus of Clostridioideae with the following description. 

Clostridioideae possessing moderately strong saccharolytic powers Liquefy 
gelatin but do not produce H 2 S demonstrable by a lead-acetate-paper test in 
blood broth Produce in meat medium gas and a pink coloration which does not 
rapidly fade Clot milk Do not liquefy serum or egg or disintegrate meat par- 
ticles Gram-positive rods, usually short, with median, sub-terminal, or ter- 
minal spores, which usually bulge the sides of the bacillus Sporangia not often 
much larger than vegetative rods In tissue the sporangia may be uneven in 
their staining reactions, ^^granulose’* being present, orgonts are long, frequently 
with parallel sides Usually form chains on the liver of animals Colonies in 
deep agar, though they may start as lenticular structures, consist later of a dense 
center and a wide loose woolly periphery They vary in size, etc , according to 
species Typically highly pathogenic tissue mvaders that produce haemolysis 
ih the animal body Pathogenic for a wide range of species 

Type species R vibnon (the vibrion septique of Pasteur^ as defined in a future 
paper Robertson (1920) has divided the group into four sub-groups on the basis 
of the agglutination reaction 

Robertsonillus. A name proposed by Heller (1922, p 24) for a 
genus of the Putrijicoideae with the following description 

Putrijicoideae that produce on meat medium a little gas and a terra cotta 
coloration, multiplying sloTvly for a long period A black pigment is absent 
Sugars not fermented Weaklj Gram-positive rods with oval spores, usually 
subterminal, that somewhat distend the bacillus Two spores are produced 
One species, found twice in moulds Non-pathogenic for guinea-pigs in pure 
culture 

Type species R piimus (Bacillus I, Hempl) as described by Hempl Descrip- 
tions of bacilli similar to this have not been noted Proteolytic organisms pro- 
ducing a terra cotta coloration in meat medium are not uncommon, however 

Saccharobacillus. A species of organism named SaccharohacMus 
pastonanus by Van Laer (1889) was foimd by this authortobe the cause 
of the disease of beer called “turning,” m which the beer loses its 
brilhancy, becomes disagreeable m smell and taste and forms a sedi- 
ment Accordmg to Henneberg (1909, p 480) the colomes on wort 
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agar are smooth, gray-white, with flocculent sediment m the center. 
In the stab the growth is better than on the surface Mash becomes 
clouded in two to three days with gas formation, and becomes clear 
after five to fourteen days In wort flocculent masses form on the 
walls, when shaken it is clouded In hquids the orgamsm consists of 
slender, long rods which usually are imited m 2, 3 or more straight, 
bent or wavy hnes Maximum growth temperature is about 37®, 
optimum 29 to 33° and minimum 11°C Lactic acid to amount of 
1 5 per cent is produced 

The foUowmg sugars are acidified arabinose, trehalose, dextrose, 
levulose, galactose, maltose, methyl glucosid, raflBLaose, manmte, 
dextrm, cane sugar Starch and lactose are shghtly fermented 
Xylose, rhamnose, inuhn, erythnt, quercit and dulcit are not fer- 
mented 

This generic name is rejected by Erwm F Smith (1905, p 174) 

The genus Saccharohaallus has not come mto general use, and is 
probably to be regarded as a synonym of LactohaMus 

Saccharobacter, A generic name used by Beijermck (1900, p 200) 
for organisms closely related to his genus Aerohacter (qv) The types 
mentioned are those generally termed Bacillus megatherium and B 
hortulensis The name is hsted as mvahd by E F Smith (1905, p 174) 

Salmonella. A generic name used by Lignieres (1900, p 389) 
and others for the organisms of the hog cholera bacillus or mtermediate 
group of the mtestmal bacteria Lignieres states 

Le microbe de la Schweineseptikemie rentre dans le groupe des Pasteurella, 
celux du Hog-cholera ou schweinepest est tres different, if pourait servir de pro- 
totype pour la creation d’un autre groupe, celui des Salmonella 

Agam (1901, p 734) he states ^'J’ai, de plus, jet4 les bases d4en 
autre groupe, celui des samonelloses, ayant pour type le microbe du 
hog-chol6ra de Salmon ” 

Buchanan (1918, p 53) used this name as a designation of his second 
subgenus of the genus Bacterium with the definition “Fermentmg 
glucose but not lactose with formation of acid and gas The type 
species is Bacterium (Salmonella) choleras suis^^^ 

Castellam and Chalmers (1919, p 934) recognize this as the sixth 
genus of the tribe Ebertheae The definition is 

Ehertheae which completely ferment glucose, but do not ferment lactose, and 
partially or completely ferment mannitol, in addition to other carbohydrates 
Milk not clotted 

Type species Salmonella paratyphi (Schottmuller, 1902) 
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Apparently Castellam and Chalmers are m error m fixmg the type 
species LigmSres mcluded only the organism associated with hog 
cholera m the group or genus It remains to determine just what 
specific name should be applied 

Bergey et al (1923, p 212) state 

Motile forms occurring in the intestinal canal of animals, in vanous types of 
acute, infl amm atory conditions Attack numerous carbohydrates with the 
formation of both acid and gas In general do not form acetyl-methyl- 
carbmol 

The type species is Salmonella schotmulleri 

Saprospira. A genus of free hvmg spirochetes named by Gross 
(1911, p 190) with the following diagnosis. ^^Spironemacea mit spiralig 
gebogenem Korper Vermehrung durch Zerfallstheilung, Freilebend 
The species, Saprosptra grandts (lOO/x m length) and S. nana ( 36/1 m 
length) were described Later (1912, p 84) he says “Die Saprospiren 
(Fig 2) gleichen den Cnstispiren m hohem Masze, nur fehlt ihnen 
die Crista Es erschemt daher geboten, fur sie em eigenes Genus zu 
schaffen 

Wmslow et al (Committee Soc of American Bactenologists, 1917, p 
663) state. 

Non-parasitic forms similar to Cristisyira, but without the flattened ridge or 
* ‘crista’ ' which is, if present, here replaced by a straight columella or thickening 
of the periplast 

The type species is Saprospira grandis Gross 

Buchanan (1918, p 544) mcluded this as the second genus of the 
family Spirochoeiaceae 

Slender spiral cells living free in salt water, actively motile, ilexuous Cross 
section circular 

The type species is Saprospira grandis Gross. 

The genus is also recogmzed by CasteUani and Chalmers (1919, p 
439) and by Bergey et al (1923, p 422) 

Sarcina A genus created by Goodsir (1842, p 432) to mclude 
the species Sarcina ventncuh which he discovered in microscopical 
exammation of vomit His pubhcation cieated a good deal of mterest 
and many papers were pubhshed m the next quarter century upon 
this “Sarcmosis ” The orgamsm was apparently found repeatedly 
under similar conditions This form is of mterest because it is one of 
the first organisms which w^e now” mclude among the bacteria to be 



454 


GENERAL SYSTE35CATIC BACTERIOLOGY 


descnbed definitely as a plant Enlows (1920, p 80) has sumnaarized 
the characteristics of the species as follows 

Frustules 16, color light brown, transparent matrix very perceptible between 
the frustules, less so around the edges, size '^0 800 to 0 1000 of an inch '‘The 
individual organisms were transparent and slightly yellow or brown When 
carefully examined under favorable circumstances the cell walls appeared rigid, 
and could be perceived passing from one fiat surface to the other as dissepiments 
These dissepiments, as well as the transparent spaces, were from compression of 
contiguity rectilinear, and all the angles right angles, but the bounding cells 
bulged somewhat irregularly on the edges of the organism by reason of the free- 
dom of pressure These circumstances gave the whole organism the appearance 
of a wool pack, or of a soft bundle bound with cord, crossing it four times at right 
angles, and at equal distances ” Found in the human stomach 

Robin (1847, p 47) characterized the genus as follows 

Plante coriace, transparente, consistant en masses cubiques ou allong^es, 
composees de 16 k 64 cellules cubiques, partagees en 4 frustules, arrangees Tune 
k cot4 de Pautre Esp4ce B vmtncuh (Goodsir) Frustules 16, de couleur brune 
claire Masse transpaiente, laissant voir son int4rieur entre les frustules Les 
bords de celles sont emousses Diametre 1/120 a 1/100 de ligne Habite Pesto- 
mac humain 

The first definite inclusion of the genus m a scheme of classification 
was the assignment of this form to a position m the tribe Glaeogenae 
by Cohn (1875) The genus was also discussed by Luerssen (1879, p 
21) who mentions the species S ventncuh Goodsir He states that the 
spherical cells divide m thiee directions of space and form cubical 
famihes Magnm (1880, p 96) states that ^^Sarana is veiy nearly 
alhed to Mensmopedtaj from which it only differs by the absence of 
chlorophyll, its sdiceous skeleton allies it with the diatoms ” He 
mentions no species 

Trevisan (1879, p 145) accepted the genus among the bacteria 
under the subtribe Sai cmeae, with the following definition 

Cellulae globosae, divisionis tempore ovoidcae, quaternatim in colonias tabu- 
latas consociatae, tegumentis propns gelatinosis crassiusculis confiuentibus 
obvolutae Coloniae tegumento communi destitutae 

Two species are hsted, the Sarctna ventncuh Goodsir and Sarcma 
unnae Welcher 

Before 1885 the genus is discussed by at least three other writers, 
Van Tieghem (1884, p 1114), Grove (1884, p 20) and Wmter (1880, 
p 48) Grove gives the defimtion of Wmter, stating 
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Cells roundish, dividing in two or three dimensions of space Daughter cells 
connected for some time, forming small solid families or plates which are often 
again in their turn united to form larger colonies Families usually consisting of 
four or a multiple of four cells 

He IS thus enabled to bring into the genus some four other organisms 
which had previously been termed Mensmo'pedm Zopf (1885, p. 51) 
limited the genus to those forms m which cell division occurs regularly 
in three planes with formation of packets Falkenheim (1885, p 229) 
made use of the newly developed gelatm plate methods to secure 
cultures of Sarctna ventricuh Goodsu* He found that this species 
would grow readily upon artificial media, forming hght yellow, round 
colomes m from thirty-six to forty-eight hours Packets chaiac- 
teristic of Sarctna were missmg m all media tried, except hay infusion 
In this medium the packets were well developed A study of this 
paper shows how extensive a literature had grown up concemmg 
Sarctna He notes that twenty years earher (1865) fifty titles were 
all eady known It would seem that the organism described by Falken- 
heim might weU be taken as the type of the genus 

The genus as defined by Zopf vas recogmzed by many waiters up to 
1895, among them Schroter (1886, p 153, /S and 3 new species), 

Flugge (1886), De Toni and Tievisan (1889, p 1044, 15 species), 
Cornil and Babes (1890, p 148), Billet (1890, p 24), Hueppe (1885, 
1891, p 30), Ludwig (1892) and Sternberg (1892, p 17) 

Migua (1894, p 236) says 

Sarctna Goodsir Die Zellen teilen sieh nach 3 Richtungen des Raumes, 
wodurch, v^enn sie nach der Teilung verbunden bleiben, ^aienballenartig exn- 
geschnurte Packets enstehen konnen Bewegungsorgane fehlen (Z B Sarcina 
ventricuh Goods , S rosea Schroter ) 

Migula (1895, p 18) defined the genus some\\hat more accurately 
msistmg that the outstandmg generic character is division m three 
planes and not necessarily the foimation of the packets He also 
separated the motile forms into the new genus Planosarctna He 
notes that about 45 species are known Gruber ( 1895, p 239) mono- 
graphed the genus He gives the foUoving generic description 

Zellen rund, einzeln oder zu waarenball artig emgeschnmten packetformiger 
Verbanden veremigt, oder zu 2 (Diplococcenformj oder 4 emander genahert 
Teilung nach drei Richtungen des Raumes Bleiben die Tochterzellen nach der 
Teilung veremigt, so sind sie an den Beruhrungsflaehen mehr oder weinger abge- 
plattet, trennen sie sich nach der Teilung so sind sie vollig kugelrund 



456 


GENEEAL SYSTEMATIC BACTEEIOLOGY 


He recogmzes m all 39 species With Migula’s diagnosis the genus 
has been used by Lehmann and Neumann (1896, p 135), Chester 
(1897, p 62), Migula (1897, p 27, 1900, p 18 and 1904, p 144), Mac6 
(1897, p 335), Fischer (1897, p 32), Hewlett (1898), Baumgarten 
(1900, p 127), Chester (1901, p 109), Lehmann and Neumann (1901), 
Schmidt and Weis (1902, p 288), Kendall (1902), Matzuschita (1902), 
A J Smith (1902, p 270), Fischer (1903, p 59), Klockei (1903, p 
331), E F Smith (1905, p 160), Fluegge (1908), Elhs (1909, p 4), 
Orla-Jensen (1909, p 340), Heim (1911, p 249), Frost (1911, p 57), 
Schneider (1912, p 22), Lohnis (1913, p 45), and Vuillemin (1913, 
p 519) 

The Wmslows (1905 p 669) have proposed a somewhat radical 
emendation of the genus In its latest form (1908, p 260) it reads 

Facultative parasites or saprophytes Division occurs under favorable con- 
ditions m three planes, producing regular packets Generally decolorize by 
Gram Growth on agar abundant, with formation of yellow pigment Dex- 
trose broth slightly acid, lactose broth generally neutral Gelatin frequently 
liquefied Nitrates may or may not be reduced 

They recognize three species Samm lutea, S cttrea and S flava 
To these Khgler (1913, p 432) has added Sa7 etna am antmea, an orange 
orgamsm, emendmg therefore the generic description by the insertion 
of ‘^and orange” after ‘V^Uow ” The Wmslows (1 c , p 236) m dis- 
cussion of Sarcina ventricuh state 

Another interesting Sarcina, possibly related to S lutea, is the form originally 
isolated by Goodsir in 1842 and named by him S ventricuh It was described as 
a non-liquefying sarcina, isolated from the stomach m cases of hyperacidity of 
the gastric juice More recent investigations suggest that there is nothing spe- 
cific in the relation of this organism to the pathological condition in question 
(Flugge, 1896) S ventriculi was distinguished from the type of S lutea by the 
production of an orange, instead of a yellow, pigment It corresponds therefore 
to the non-liquefying S aurantiaca Whether Goodsir’s form was a packet-form- 
ing Aurococcus or an orange Sarcina can only be decided from a study of similar 
form which the future may bring to notice 

The writer has been unable to find the authority for terming S 
ventncuh orange, Falkensheun (1885), Flugge (1886), Eisenberg (1891) 
and Gruber (1897, p 259) aU state that this organism is yellow on 
culture media, except that the latter states that on potato '^Spater 
orangegelb werdende Colomen ” It would appear therefore that this 
name, Sarcina ventricuh should have been given to one of their species, 
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and constitute the type of the genus Beijermck (1906, p 200) identi- 
fied Sarcina ventncuU Vudlemin (1913, p 525) proposes that this 
genus should be a Genus conservctndumJ^ 

Buchanan (1915, p 10) discussed in detail the vahdity of the genenc 
name and concluded the type should be Sarcina ventncuh Goodsir. 
Later (1917, p 614) he mcluded it as the third genus of the tribe Mtc^ 
rococceae with the foUowmg descnption 

Saprophytes or facultative parasites Division occurs under favorable con- 
ditions in three planes, producing regular packets Usually Gram-negative. 
Growth on agar abundant with formation of yellow pigment Dextrose broth 
slightly acid, lactose broth generally neutral Gelatin frequently liquefied. 
Nitrates may or may not be reduced 

The same disposition and practically the same diagnoses have been 
used by Wmslow et al (Committee Soc Am Bact , 1917, p 559, 
1920, p 208), Castellam and Chalmers (1919, p 925) and Bergey, 
et al (1923, p 70) 

Sarcmacoccos Accordmg to Enlows (1920, p 81) this casual name 
was used by Billroth (1874, p 8) for one of the growth forms of his 
Coccobactena sepUca 

Sarcmaglobulus A genenc name used by Poulsen, (1879, p 232). 
Enlows (1920, p 81) gives the follow mg as the descnption used 

S chi zophjt arum corpora perpa\a hjalina e cellulis inco^oribus minimis 
composita formans Cellulae plantae \ivae \i\ conspicuae reagent ibus chemi- 
cis additis apparent Divisionis modus ut in ISarcma, quacuni ma\imam simili- 
tudinem habet Ab hoc genere eo difiert, quod non fasiculos hexaedricos sed 
globules vel flebas subisodiametricas vel irregulares rotund itas format 
Nucleum cellularum non observati Species adhus una cognita, scil 

Type species (monot}p}) S puncUm Chat gen Magn 2 to 200iu In 
limo putido litoris freti cresund prope Haunias legi 

The position and status of this genus is unceitam 

Saxcmastnim. A genenc name pioposed by Lagerheim (1900, p. 
280) for an oiganism Sai cinastrum Uiosporae found produemg galls 
upon the seaweed Urospora rtnrabihs The following descnption of 
the organism is given 

Die zu Stabchen ausgewachsenen Coccen erzeugen wahrscheinlich durch langs- 
spaltung Kolomen, bestehend aus parallelen Staben, die zu einer runden, 
gebogenen Scheibe angeordnet smd Diese Scheibe wird spater durch fort- 
gesetzte Langsteilung der Stabe balbkugelig, zuletzt fast hohlkugelig Nach- 
dem die Kolonie erne gewisse Grosse erreicht hat, tritt Quertheilung der Stabe 
zu Coccen em, die Kolonie besteht schliesslich aus einer sehr grossen Anzahl 
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sehr klemer, reihenweise angeortneter, kugeliger Zellen Die gallertartige Sub- 
stanz, die die Zellen znsammenlult und die gauze Kolonie umgiebt, lost sicb 
darauf allmablicli auf, so dass die winzigen Coccen von einander frei werden und 
durcb "^asserstromungen etc fortgetneben werden konnen Eine Eigenbewe- 
gung der Coccen wurde nicht beobachtet Durch die Scbleimschicht konnen 
(ieselben der TJios'pora-Membran angeklebst werden und sich weiter entwicklen 

Der Parasit ist von dem in mehreren Hinsichten ahnhchen S anno globulus 
punctum Pouls stofflich verschieden Jodjodkalium und Anilmfarben bewirken 
bei jenem erne schwachere Farbung, als bei diesem 

The genus is piobably valid, although the location of this organism 
among the bacteria might be questioned 

The type species is Sarcmastrum urosporae Lagerheim. 

Sarcineae. A subtnbal name under Bacteneae used by Trevisan 
(1879, p 136) with the following description “Cellulae substantia 
intercellulan m colomas mucosas determmatas consociatae The 
genera mcluded were Sarcina, Chlamydatomus and Ascococcus De 
Tom and Trevisan (1889, p 1044) also used the name as a tribal desig- 
nation with the following descnption ^^Cocci m familias pluristratas 
vel unistiatas, muco matncali plus mmus conspicuo mvolutas, con- 
sociati Cystides nuUae Endosporae microsomae m coccis normah- 
bus obvenientes 

The foUowmg genera are mcluded Thtopoly coccus j Sarctnaj Lam- 
propedta, Thiocapsa^ Pedwcoccus 

Sarcmee A tribal designation used by Trevisan (1889, p 27) for 
the second tribe of the subordei Coccogene Four geneia are included 
Thopoly coccus j Samna, Pediococcus and Thiocapsa The description is 
“Cocchi piu 0 meno densemente aggregati senz’oidme, o ad 8 ad 8, o a 
4 a 4, in famighe pluristrate od unistrate, piil o meno anvolte in ganga 
gelatinosa, non mai racchmse in cisti speciali It is a variant of 
JSai cineae 

Sarcmoglobulus See Sarcinaglobulus The original spelling has 
not been determmed, as the article is not available Enlows (1920, 
p 81) gives Sarcinaglobulus while Lagerheim (1900, p 280) and others 
(see Journ Roy Mic Soc , 1880, p 1001) write Sarcmoglobulus 

Schmzia. Accordmg to Schroter (1886, p 134) this geneiic name 
was first used by Dennstatt He says ‘‘Erne Gattung Schimta ist 
schon fruher 1818 im Dennstatt aufgestellt worden ” The same 
name in another sense was used by Naegeh (1842, p 279) as the generic 
designation of a fungus found m the rhizome of the Ins Frank (1879, 
p 376) concluded the orgamsm responsible for the root nodules of 
legummous plants belonged to the genus defined by Naegeh To it 
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he gave the name Schmzm legu7mnosarum When later it was found 
that these orgamsms aie bacteria, and not fungi, they were removed 
from this genus Schmzm is not tenable as a genus name among 
bacteria 

Schizomycetacea. The class name of the bacteria as vTitten by 
Castellam and Chahners (1919, p. 924) with the description 

Thallophyta without chlorophyll and as a rule without chromatophores, with 
the vegetative body consisting of a single cell, in which the nucleus is not present 
in the form typical for other thallophytes Reproduction by fission or spore 
formation 

Three orders are recogmzed, Euhactet tales, Thtohactertales and 
Myxobactertales 

Schizomycetaceae. De Tom and Trevisan (1889, p. 923) were 
apparently the first to use this name as a family designation for the 
entire group of bacteria. They give the foUow^mg description. 

Fungi mycelio proprio carentes, typiceunicellulares, minutissimi, simplicissmii 
(globosi, elliptici, Imeares, filiformes, recti v incurvi v spirales), vegetatione api- 
cali genuina destituti, rarissime pseudoramosi Multiplicatio vegetativa fit cel- 
lularum divisions in unam v duas vel tres directiones repetita, individua in statu 
vegetative immobilia vel vivide oscillantia, saepe etiam in colonias vel alio modo 
congregata Sporarum formatio duple^? turn plasmatis homogenei pars a liqua 
vel cellulae plasma totum contrahitur, condensatur et membrana pecuhari induta 
in sporam transmutatur (ENDOSPORAE), turn cellula tota, sine plasmatis con- 
tractione, in sporam transformatur (ARTHROSPORAE) 

OBS Fungilli minimi sed in oeconomia universali maximi pendens, sunt enim 
pathogeni, zymogem vel saprogem 

These authors subdivide the family into the following tribes, Tn- 
chogenae, Baculogenae and Coccogenae 

Schizomycetes. A name first used by Naegeh (1857, p 700) as a 
geneial designation of the foims we now' recognize as bacteria He 
mcluded the oigamsm causmg silk worm disease, Nosema bombycib, 
also JJmbina aceti (mothei of vmegar), Bacieiium, Vibno, Spi) ilium, 
Hygrococts and Bar etna 

This designation for the group of the bacteiia has been quite gen- 
erally accepted by bacteriologists 

Cohn (1872a, p 236) used term “Klasse der Schizomyceten ” 

Cohn (1872a, p 237) uses term 'Tamilie der Schizomyceten ” 

Thiselton-Dyer (1875, p 325) Schizomycetes, as did Lankester 
(1876, p 37), Grove, (1884, p 1), Balbiani (1886, p 543) 
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The name has frequently been used m the form Schizomyceten, 
Schtzomycetacea (qv) and Schtzomycetaceae 
Hansgirg (1888, p 229) gives this as a synonym of Bacteria 
Clements (1909, p 8) recogmzes this as a class name with the two 
orders Bactenales and Myxobactrales, and the description 

Typically one-celled fungi, dividing by fission in 1, 2 or 3 planes, sometimes 
forming true filaments, but then motile or sheathed, and without true branches, 
resting cells often developed, sexual reproduction lacking 

VuiUemm (1913, p 512) gave an excellent charactenzation of the 
group He states that they are simple organisms, formed of a single 
element without septa and imbranched The element is circumscribed 
by a rigid vegetable like membrane, elastic, but not contractile, some- 
times also with a capsule It may undergo plasmolysis of plasmoptysis 
The protoplasm is less differentiated than that of most cells, the chro- 
matm particles do not form an mdmdual nucleus of a permanent type 
Division IS amitotic Some forms are motile with flagella which traverse 

the membrane at pomts characteristic of the species (polar or diffuse) 
They are not broader than Sju when not m bunches or unimpregnated 
with metal or colloidal coloring material The resting stage may be 
either an arthrospore resultmg from a simple modification of the mem- 
brane or an endospore In some cases the spore bearing element retains 
its form or is modified passively by the enlargement of the spore, in other 
cases it IS a specialized element for spore production Only the latter 
type of sporulation is satisfactory for generic characters The amitotic 
division usually occurs by a pmchmg transversely with rapid separation 
of two mdmduals These may remain united into families, in chains, 
layers or packets as determined by the successive planes of division He 

emphasizes that all forms showing contractihty should be placed in the 
protozoa, that the myxobacteria constitute a distinct group, and that 
forms like the tubercle bacillus which show branching should be placed 
in the mold group M^cros'L'phones 
Buchanan (1917, p 155) used the following characterization 

Typically unicellular plants, cells usually small and relatively primitive m 
organization The cells are of many shapes, spherical, cylindrical, spiral or 
filamentous , cells often united into groups, families or filaments , occasionally in 
the latter showing some differentiation among the cells, simulating the organiza- 
tion seen m some of the blue-green, filamentous algae No sexual reproduction 
known Multiplication typically by cell fission Endospores are formed by some 
species of the Euhacteriales (see below), gonidia (eonidia, arthrospores) by some 
of the filamentous forms Chlorophyll is produced by none of the bacteria (with 
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the possible exception of a single genus) Many forms produce pigments of other 
types The cells may be motile by means of flagella, some of the forms inter- 
grading with the protozoa are flexous, a few filamentous forms (as Beggiatoa) 
show an ocillating movement similar to that of certain of the blue green algae 
(as Oscillatona) 

He recognized six orders, the Eubacteriales, Chhynydobactermles, 
TMobactermleSf Adimmycetoks, Myxobactenales, and Spiroohaetales 

Wmslow et al (Committee Soc Am Bact , 1917, p 549) used the 
following description 

Minute, one-celled, chlorophyll-free, colorless, rarely violet-red or green- 
colored plants, which typically multiply by dividing in one, two or three direc- 
tions of space, the cells thus formed sometimes remaining united into filamen- 
tous, flat, or cubical aggregates Capsule or sheath composed m the main of pro- 
tein matter The cell plasma generally homogeneous without a nucleus Sexual 
reproduction absent In many species resting bodies are produced, either endo- 
spores or gomdia Cells may be motile by means of flagella 

The same definition is used by Bergey et al (1923, p 29) 

Schmidlea. A generic name proposed by Lauterborn (1913 p 98) 
for one of the family Chlorobaktermceae His diagnosis is 

Schmtdlea nov gen mit Sch luteola (Aphanothece luteola Schvudle) Zellen 
elliptisoh, 0,0015-0,002 mm lang, zu wolkenartigen, rundlichen bis ovalen, oft 
gelappten gallertigen Kolonien vereint, die bisveilen vakuolenartige Raume 
umschliessen Die Kolonien umfassen oft Tausende von Zellen und erreiehen 
nicht selten mehr als 0,2 bis 0,3 mm Durchmesser 

The organism is found m decomposing plant remains in lake bottoms, 
particularly in decomposing Chaia 

The position of this genus among the bacteria is questionable 

Schuetzia. A genus proposed by Trevisan (1889, p 29) as the second 
genus of his tribe Streptococcee The description is ‘ Cocchi globulosi o 
pel mcipiente temnogenesi brevemente ellissoidi (monococchi) , seriati 
in filamenti momhformi, semplici, racchmsi m teniii capsule membra- 
naceo-gelatinose Spore macrosome pro vementi nei filamenti ” Thi ee 
species are included, Sch Poelm, the organism of equine distemper, Sch 
Laughhm and Sch Dtssei The diagnosis given by De Tom and Trevi- 
san (1889 p 1052) follows 

Cocci globosi vel divisinis tempore ovoidei, in filamenta monihformiter con- 
catenati, capsulis membranaceo-gelatmosis, arctic, tenuiusculus, homogeneis, 
non lamellosis obducta Arthrosporae macrosomae, in filamentis obvenientes 
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Five species axe included, one Schuetna eqwi (Sand et Jensen) Trevi- 
san, IS the orgamsm commonly known as Streptococcus egut, the cause 
of eqmne “strangles ” 

The first species hated by De Tom and Trevisan (1889, p 1052) 
is Schuetsta Lagerhezrmt (Ludwig) Trevisan, Probably Sch egm may 
be considered the type Its exact nomenclatural status is uncertam 

Sclerothnr This name was apparently first used by Kuet 2 ang 
(A g Aq dulc Dec 11) for one of the blue green algae under the desig- 
nation Sdeiothux Calhtitchae Later Kuetzmg (1849, p 319) gave 
the following generic descnption “Tnchomata vagmata subramosa 
radiatim congesta, aequilonga, m cespitem globosum coalita (Para- 
siticae palustres)” This author had previously descnbed this alga 
(1843, p 229) as Hypheothnx Calhtnchae 

Metschmkoff (1888, p 70) proposed this as a generic name for or- 
gamsms resembling the tubercle bacillus He states that this organism 
in its perfect state may grow into short threads, and also differs from 
other forms except the leprosy baeiUus, m the possession of a dense 
envelop The name Sclerothrtx Kochi was proposed for the orgamsm 
causmg tuberculosis 

This genus was regarded as a synon 3 un of Bacillus by De Toni and 
Trevisan (1889) The name is rejected by Lehmann and Neumann 
in the following statement 

Since we proposed this name [Mycobactenum) in the first edition, we have seen 
that Metschmkoff (Virchow’s Archiv , 113, p 70, 1888), who first recognized 
the peculiar position of the tubercle bacillus as opposed to the other then known 
bacteria, m a work “Eegarding the Phagocytic R61e of the Tubercular Giant 
Cell, ” has said “If one considers that in the perfected stage the tubercle bacteria 
have grown into (although short) threads, and also differ from other analogous 
forms (e’ccept the lepra bacteria) m the possession of a very dense envelope, 
then perhaps it will be easier to accept the designation BcUrothnx for the genus, 
and Selerothnx Kochii for the species of the tubercle bacterium ’’ We should 
have immediately accepted these names if we had knowm of them, but believe that 
according to the rules of botanical nomenclature our names should now stand, 
since Metschmkoff only made a conditional proposal, did not accurately define his 
new genus, and never made any use of the new name himself, while we have our- 
selves already established a name 

This IS also rejected by Erwrm F Smith (1905, p 174) 

Schlerothnx has been proposed by VuiUemm (1913, p 527) as a 
“Genus conservandum of the Miorosiphones with Selerothnx tvh&r- 
culosu Metschmkoff as the type ” 



GENBEAL SYSTEMATIC BACTERIOLOGY 


463 


If the organisms of the type of the tubercle bacillus are to be given 
generic recognition, Scleroihnx can be used as a generic name only if 
it can be shown that the previous use by Kuetzmg does not mvalidate 
it, and that Coccothnx (Lutz {q v )) is mvalid, for the latter term has 
piiority. 

Segumillus. A name proposed by Heller (1922, p, 23) for a genus 
of Putnficoideae with the following description 

Pvtnficoideae that do not exert a marked action on protein Soften and may 
blacken meat Milk clotted, may later be digested Attack a few sugars 
Very reluctant to form spores Minute Gram-positive or Gram-negative rods, 
uniform m thickness but not m length Spores oval, sub-terminal Deep 
colonies lenticular or modified lenticular Occasional tissue mvaders which 
produce a proteolj^tic gangrene or phlegmon 

Type species S aerofoeiidus (Bacillus aerofoehdus Weinberg and Sdguin) as 
described by Weinberg and S^guin (p 161) The organism forms oval subter- 
minal spores 

Semiclostridium A genus of bacteria proposed by Maassen (1905, 
p 5) with Sem'iclostrtdtum commune as the type This organism is 
aerobic bacillus which form spores, the sporangia being of a type which 
would place it m Fischer's Clostridiaceae It has an unusual growth 
temperature range, from 18° to 55° Its optimum is about 45°, it is a 
facultative thermo phile The orgamsm is motile, with pentnchic 
flagella It peptomzes milk In sugar solutions it forms larger gela- 
tinous zoogloeal masses Other species descnbed aie >S citieum^ S 
flavum and S rubrum 

This IS probably to be regarded as a synonym of Bacillus 

Serratia The original aiticle m which the name was proposed by 
Bizio (1823, p 288) foi fungus genus is apparently not available m 
America However, the origmal leport is le^ewed by Bizio in a com- 
munication to the Pans Academy of Sciences (1844, p 951) He 
states that m July 1819 m the province of Padua tlieie was observed 
a phenomenon of reddening of the surface of “polenta,” a porridge 
made from corn (maize) meal In the course of eight to ten hours this 
w^as covei ed by a substance havmg the color of blood It also appeared 
on bread and on rice kept imder the same conditions The phenomenon 
excited so much surprise and astonishment among the natives that 
it came to the attention of the pubhc authorities and a commission of 
professors from the Umversity of Padua was appomted to mvestigate 
Bizio thought the phenomenon might be due to some fungus He 
placed some polenta m a saturated atmosphere at 21° Reamur In 



464 


QENBRAi STSTEMATIC BACTEBIOLOGT 


eight hours purphsh spots were observable, and within twenty-four 
hours the entire surface was covered The results of this experiment 
were published in Gazetta pnvilegiata, Vemce, Aug 24, 1819 He 
observed farther that a bit of the reddened polenta placed m contact 
with freshly prepared polenta caused the latter to redden more quicHy 
He concluded it to be due to the “seeds” of some microscopic fungus 
present in the aur. 

He says 

J’evamuiai auasi les taohes purpunnes de la polenta de mais aveo le microscope 
et, j’apercus un agr4gat de trfe-petites v4sicules Ii4miaph4nques, couvertes d’une 
pelhcule mmce, un peu Imsante, et paisemte de petits points d’une couleur 
pourpre si fonc^e, qu’elle paraissait presque noire J’ai ]ug6 que des pomts 6tai- 
ent les sporules ou 4taient plac^es les semences qui reproduisent I’espdce Aprls 
avoir fait I’evamen de ce cryptogame, il me sembla ne pouvoir le classer aveo 
justesse dans aucun des genres alors connus, c’est pourquoi j’en 6tablis un nou- 
veau et ]e I’appelai Serratm, du nom d’un illustre Italien, en y j oignant les phrases 
gentoques et sp^cifiques qm suivent Funguli acaules, hemispherici, capsulis 
contortis S marescens Vesioula tenuissuna, latice primo roseo, dehinc rubro 
repleta 


(Breed in a personal communication states that “contortis” is a mis- 
pnnt for “confertis,” and “marescens" for “marcescens ”) 

Bizio found the color of dried reddened polenta was msoluble m 
water, and very soluble in alcohol By use of mordants, it will dye 
silk and hnen, but the color fades prompty in duect sunhght A 
summary of his work was published m 1827 m the first volume of his 
Opuscoh chemici-fisici 


X attention to the report of a French commission 

to the Minister of War relatmg to discoloration of war bread 
What IS commonly regarded as the same organism was named 
Zamlacttm meiropha Sette 1824, Mmas prodtffma Ehrenberg 1848 
PdmelZa prodtgiosa Montagne, Bacterzdtum prodtgzosum Schroter 

Ln Cohn 1872, Bacillus tmeirophus Trevi- 

murcesccns De Tom and Trevisan 1889 
Pfemer (188/) ascnbes the genus to Bergamaschi (1822) 

^i^eirnn ^1913, p 521) concludes that the genus name Serratm 

He Jat^that the characters as descnbed by Brno have no gienc 
value Howler, inasmuch as the genus BaoiUus had been “vulgar- 
ued by bactenolo^ts he proposed that Serratia be mTe ^aZs 
cmsmandum with the type species Smatm subttks ^ 



GENERAL SYSTEMATIC BACTERIOLOGY 


466 


Buchanan (1918, p, 51) has used this as a designation for the red 
rod-shaped bacteria in the following description 

Cells rod-shaped, without spores Motile by means of peritnchous flagella or 
non-motile Gram stain variable Aerobic, producing a red or pink pigment, a 
lipochrome Possibly closely related yellow and orange hpochrome-formmg bac- 
teria should be included here as well 

The type species is Serratia marcescens Bizio, the organism usually termed 
Bacillus prodigiosus 

Erythrohacillus Fortmeau (qv) was proposed by Winslow et al 
(1917, 1920, p 209) as a substitute 

Bergey et al (1923, p 85) include Serratm as the first genus of the 
tribe Chromohactereae with the description 

Small, aerobic rods, producing a red or pink pigment, usually a lipochrome 
Gram-negative Motile or non-motile 

The type species is Serratia marcescens Bizio 

Shigella A generic name proposed by Castellani and Chalmers 
(1918, p 934) for the third genus of the tribe Ehertheae, with the 
foUowmg description 

Ehertheae non-motile, partially fermenting glucose with the production of 
acid, but no gas, lactose not fermented Milk not clotted 

Types Shigella dijsentenae (Kruse, 1899) 

It IS also used by the same authors (1919, p 937) as the name of 
a subgenus of the genus Shigella to include those types which do not 
ferment mannitol 

Siderocapsa. A geneiic name pioposed by Molisch (1909, p 29) 
for an organism from the surfaces of immersed leaves of aquatic plants 
showing iron stains The organisms are epiphytic on parts of plants 
m fresh water, such as the oldei stems and leaves of Elodea^ the under 
side of leaves of Nyviphaca, etc , which show a brownish crust Undei 
a magnification of 300 to 500 diameters the surface is seen to be made 
up of irregulaily circulai areas, with a lightei center The bacteiia are 
mvisible m direct light, and can be differentiated by stainmg only with 
difl&culty He found colorless ‘^Schiff^^ solution best When the areas 
are immersed for a tune m this reagent the iron oxid area colors up 
red-violet and the bacteria of the central area are recogmzable In 
the species Siderocapsa treubn there occur one, two or occasionally 
as many as six cells The diameter of the 'Tusted” aiea was 5 to 
18jLt, of the dear central area 1 8 to 3 6jU, and of the coccus 0 4 to 0 6 m. 
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In SiderocapscL major the cells are coccus-like short rods muted mto 
colonies of 2 to 100 cells 5 to 28/i in diameter. The cells are 0.7 to 
1 8/i long. 

The organism does not appear to have been grown in culture media 

Sidcrocapsa is probably a vahd generic designation, with S'ld&ro- 
capsa treiibii IMohsch as the type 

Siderocapseae. A name given by Buchanan (1917, p. 615) to the 
third tnbe of the Coccaceae with the description 

Cells spherical or ovoid, non-motile, epiphytic upon the leaves and other parts 
of water plants Have not been cultivated Thick capsules enclosing the cells 
become encrusted with iron o\id 

One genus onh has been described, Stderocapsa 

Siphonomyxa. A genenc name used by Billroth (1874, p 27) for 
his Stphonomyza Nosocomii Ytennensts an orgamsm, apparently one 
of the iron bacteria found m a tap water He regarded it as a 
pleomorphic orgamsm resembhng his Coccobacterta sephcOy but distmct 
from it The name would appear to be mvahd, as it is used m a 
tnnomial, and the description does not make it possible to recogmze 
the ongmal 

Solidococcus. A genenc name proposed by Orla-Jensen (1909, 
p 332) to include cocci which do not as a rule require organic mtiogen, 
and which belong to the family Lum%mbactenaceae of the order Cepha- 
lotrichmae, and do not hquefy gelatm 

The genenc name is probably a S 3 nionym of Micrococcus 

Solidovibrio k genenc name proposed by Orla-Jensen (1909, p 
333; to mclude short spiral orgamsms which do not as a rule require 
orgamc mtrogen, which often reduce sulfates to hydrogen sulfid, and 
which do not hquefy gelatm. The description is as follows 

Als Sehraubenformen, die sich aus der Gattung Demtromonas entwickelt haben* 
rechne ich die erwjhnten sulfatreduzierende Vibrionen, denu das Reduktions- 
vennogeu von Xitrat und von Sulfat mussen ]a vervvandte Eigenschatten sein 
Die weitere Entwickelung dieser bereits spinllenahnlichen Vibrionen, Sohdov%~ 
b} lOj fuhrt zu den ecbten (scbwefelfreien) Spinllen Em wesentlicber Unter- 
schied zwisehen den monotnchen Vibrionen und den lopbotricben Spinllen 
evistiert nicbt, denn es ist selbstverstandlicb, dasz, wabrend dem die kurzeren 
Bakterien nut unvollstandigen Scbraubengang sicb mit einer emzigen Geissel als 
Propel 1 begnugen konnen, so mussen die langeren, starker gewundenen Formen 
eiiien ganzen Buschel baben Die Gattungen Solzdovibno and Spirillum wollen 
wir zur Familie Rcducibacteriaceae sammeln 

The genenc name is probably to be regarded as a synon 3 ma of 
rto sjqv). 
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Sphaerobacteria. A group name used by Cohn (1872, p 146) to 
mclude all the spherical bacteria It is equivalent to the modem name 
Coccaceae 

This name was also used by Hansgirg (1888, p 266) for the thu'd 
order of Bacteria, mcludmg one family only, Mycococcaceae 

Sphaerobactenes. A name used by Maggi (1886, p 81) for his 
second order of bacteria, to include the genera M^arococms and Leu-- 
conostoc, but without description 

Sphaerococcus* Agardh (1821, p 227) used this as a generic algal 
name with the following descnption '^Char essent Functus um- 
formis capsulae glomerulum semmum mmutissorium sphaericum 
mcludentes ” On the folio wmg pages over 100 species are hsted 
J S Agardh (1842, p 154) says ^^Sphaerococcus Ag Grev Alg Butt , 
p 137^^ 

This genus of algae was recogmzed by Kuetzmg (1843, p 408) with 
the type species Sphaerococcus cmjervoides In (1849, p 772) he 
mcluded this in his family Sphaerococceae This name was used by 
Marpmann (1885, p 121) as the generic designation of a coccus capable 
of sourmg milk The name Sphaerococcus lacks actdt was given to 
this organism This genus name has appaiently not been used by 
other writers It was rejected by Erwin F Smith (1905, p 174) 
It IS invahd for bacteria 

Sphaerokokkus An aberrant speUing of Sphaerococcus, Marpmann 
used by Eisenberg (1891, p 50) 

Sphaerotilus. This genus was desciibed by Kutzing (1833, p 385), 
with the species Sph natans Later the same author included this 
genus in his Phycologia generalis (1843, p 150) naming three species 
Sph natans, Sph thermaUs and Sph lacteus The generic descrip- 
tion IS ‘^Stratum floccosum ex globulis minutissimis aggregatis com- 
positum The descnption of Sphaeioklus natans is S natans, fus- 
cescens, floccis fugacissimis 

Bildet sich an Fruhlings — und Sommertagen auf stillen Gewassern fast uberall 
Diese Alge stellt anfangs ein femes biaunliches Hautchen dar, welches durch 
den kleinen Wellenschlag des Wassers zusammengeschoben und an einzelnen Stel> 
len wieder in Gestalt einzelner Flocken denselben und gangen sich haufig an her- 
vorragende Gegenstande, ohne hangen sich haufig an hervorragende Gegenstande, 
ohne ihren Zusammenhang zu verlieren Sie bilden sich besonders bei ruhigem, 
warmen Wetter und oft so schnell, dass sie m wenigen Tagen einen ganzen Teich 
bedecken. Diese Decke besitzt eine schmutzige Fame, und wird auch wolhaufig 
fur blossen Schmutz gehalten, aber naan erkennt unter dem Mikroskope sehr feme 
organischekugelchen, die einen genngen Zusammenhang untereinander haben. 
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Indessen koiniat es allerdings auch vor, dass fremdartige kleine Korper, beson- 
ders Diatomeen sich ansetzen und von den Flocken eingeschlossen werden So 
waren unter den Exemplaren, die icb in der Linnaea abgebildet babe, erne Menge 
kleiner Kalktheilchen, daher die mikroskopische Zeicknung nicht genau und 
biernach zu berichtigen ist 

la 1849 (p 147) two other species, Sph ochraceus and 8ph glaucus 
were named 

Apparently the same organism was described under the name Clado- 
thnx dtchotoma by Cohn (1875, p 186) Eidam (1876, p 133) used the 
generic name Sphaeiotdus Wmter (1880, p 62) gives the following 
diagnosis 

Zellen rundlicb-eckig oder langlicb, an den Ecken abgerundet, m grosser Zabl 
reibemveise in einer farblosen Schleimscheide veremigt zu langen Faden, die dicht 
zopfartigverflochtenundverwirrtscbwiinmende Flocken bilden Vermehrung 
durch sicb isolirende, vegetative Zellen, die durch fortgestzte Theilung neue 
Faden erzeugen Fortpflanzung durch Sporen, die endogen in den vegetativen 
Zellen sich bilden 

Grove (1884^ p 63) uses the same descnption It was regarded 
by Flugge (1886) as a doubtful genus The generic description was 
revised by Schroter (1886, p 173) and mcluded as a vahd genus in 
*‘Die Pilze Schlesiens.'^ 

De Tom and Trevisan (1889, p 926) recogmze both Cladothnx 
and SphaeroUlus The descnption given of the latter follows 

Filamenta pmnitus affixa, basi ab apice supenori distincta, mitio sunphcia, 
dem Cladotncis more pseudoramosa a basi ad apicem subaequiliata articulata, 
vagina gelatmosa obducta, in fasciculos crassos floccosus vane divisos consociata 
Multiplicatio fragmentis filamentorum secedentibus ,quae filamenta et fascicu- 
los, novos efficiunt Arthrosporae nmnerosissunae, articulorum divisiones in 
tres directiones ortae 

The genus was also recogmzed by Ludvig (1892) Migula (1909, p 
1035) redescribed the genus Tills'^ description as given by Smith 
(1905, p 162) is as follows 

Cells cylmdnc, enveloped in sheaths, forming dichtomously branched threads 
with no differentiation into base and apex Multiplication by means of conidia 
which swarm out of the sheath, attach themselves anywhere, and immediately 
grow out into new threads The conidia possess a tuft of^flagella inserted sidewise 
under one pole 

It should be noted that this same author (Smith 1905) mcludes 
Sphaerotil'us m a list of generic names to^he abandoned Orla-Jensen 
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(1909, p 331) regards Sphaerotdus as a synonym of Cladothnx Molisch 
(1910, p 18) retains Cladothnx as the correct generic designation. 
He says 

Migula stellt Cladothr%x zu Spkaerotilus Ich habe vorlaufig davon Abstand 
genommen, well Bau und EntwicLelung der letzteren Gattung noch mangelhaft 
bekannt smd und well sicb nacli Gewinnung von Reinkulturen der Spkaerotilus 
natans und nacb einen genaiieren Studmm dieser vielleicht doch herausstellen 
durfte, dass die Aufstellung der Gattung Cladoihrix neben Sphaerohlus berechtigt 
xst Migula sagt, die Gattung Sphaerohlus erzeuge dichotom verzwexgte Faden 
ohne Gegensatz von Spitze und Basis Aber die Faden der Cladothnx dzchotoma 
die er zu Spkaerotilus stellt, lassen docb deutlich Spitze und Basis unterscheiden 

The generic name Cladothrtx (qv), has been more generally used 
by authors than has SphaeroUluSj although the latter term would seem 
to have priority 

Buchanan (1918, p 305) gave the foUowmg description 

Attached colorless threads showing false branching, making a pseudodichot- 
omy Filaments consist of rod or oval cells, surrounded by a thin, firm sheath 
Multiplication occurs both by non-motile and motile gonidia, the latter with a 
clump of flagella near one end 

Spkaerotilus natans Kuetzing is the type 

Bergey et al (1923, p 392) have used the same description and ar- 
rangement 

Spherobactena, A variant spelhng of Sphaerdbactena (g v ) used 
by Magnm (1880, p 71) 

Spirella. A name of a genus proposed by Dubosco and Lebailly 
(1912, p 835) to include the new species (type) Sptrella cams The 
description of the species follows 

Spirella cams resemble h une petite spiruline qui serait pourvue d’un cil ^ 
chaque p61e Certains individus, issus sans doute d’une division transversale 
recente, paraissent manquer de cil k Tune des extremities ou n’avoir ]k tout au 
plus qu’un court prolongement Le corps est constitue par un filament 4pais 
contourne en heiice, k pas serres et k tours plus ou moms nombreux 

Les formes les plus communes (formes courtes) ont de 3 ^ 7 tours de spire Ce 
sont les seules qui aient ete vues par Bizzozero Elies ont I’aspect de petites 
vis effiiees seulement aux extremities et toujours rectilignes dans leur ensemble 
II existe, en outre, dans I'estomac du chien, des formes longues ayant jusqu^^ 
20 tours de spire, et Regaud en figure de plus longues chez le spirille du chat Ces 
longues SpirellOf qui sont iinuvent intracellulaires (dans les canaux intracellu- 
laires de Golgi des cellules bordantes), sont courbees en crochet, en U, en S ou de 
facon plus compliquiSe Leur longueur, comme celle des formes prec^dentes, 
pent s’expnmer en par le nombre de leurs tours II faut compter, en plus, les 
cils terminaux qui mesurent de 3/* k 4/4, quelle que soit la longueur du corps 
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Etant tres r^fnngentes, les Spirella sent ti^s visibles k P(§clairage ordinaire, 
qui pennet mtee de voir leurs cils terminaux Par le Gieinsa, le corps se colore 
en bleu et montre de nombreux grains rouges distributes en strie assez rtguhdre, 
souvent par couples Le bleu de tolmdine donne une coloration analogue, le 
corps ttant bleu avec des grains rouges Mais oeux-ci sont beau coup moms nona- 
breux, toujours ptnphtriques et faisant mime saillie en dtformant la spire Nul 
doute que ce ne soient des grams mttachromatiques (volutine) tandis que cer- 
tains grams rouges du Giemsa reprtsentent peut-ttre la vraie chromatine 
A chaque p61e, k la base du cil, est un corpuscule cbromatique trts bien mis en 
evidence par Targent se colorant en rouge par le Giemsa et le Mann C^est le 
granule basal dtcouvert par Swellengrebel (1907) chez Spirillum gigantmm^ et 
compart par Fuhnnann (1910) k un bltpharoplaste 

Dans certaines Spirella, les grams rouges sont remplacts par des corpuscules 
fits gros, de couleur pourpre, qm paraissent ttre mis en libertt par dissociation 
du filament Des corpuscules pareils de Spirillum volutans sont mterprttts 
comme spores par Amato (1909) 

Edbns (1923, p, 288) has discussed a similar organism from the cat> 
which he terms Spirella regaudt 

Spirilina, The &st genus of Bory de St Vmcent’s (1826, p 533) 
family Vtbnontdes. The organisms are without appendages, Imear 
or worm like, opaque, coiled in a discoid spiral 
Spirillaceae. A family name probably &st used by Migula (1894, 
p 237) He says ^^Spinllaceae Mig Zellen schraubig gewunden oder 
Teile ernes Schraubenumgangs darsteUund Teilung nur nach emer 
Richtung des Raumes nach voraufgegangener Langsstreckung He 
included the genera Spirillum, Spirosoma, Microspira and Spiro- 
chaeta The name was also used by Fischer (1897, p 32) to include 
the genera Vibrio, Spirillum and Spirockaete This family has been 
qmte commonly recognized with the Migula conception by bactenol- 
ogists, among them Chester (1899, p 63), Lehmann and Neumann 
(1896, p 107, 1901, p 125), A J Smith (1902, p 270), Schmidt and 
T;\"eis (1902, p 91), Kendall (1902), Fischer (1903, p 61), Erwin F 
Smith (1905, p 161), SweUengrebel (1907, p 581), Flugge (1908), 
EUis (1909, p 3), Frost (1911, p 57), Benecke (1912, p 188), Schneider 
(1912, p. 23) 

Blanchard (1906, p 1) makes Spirillaceae a synonym of the older 
name Spirobacteria, used by Cohn (1875) 

Winslow et al (Committee Soc Am Bact , 1917, p 556) use the 
following description, mcludmg this as the fourth family of the Eubac- 
tertales 

Cells elongate, more or less spurally curved Cell division always transverse, 
never longitudinal Cells non-flexuous Usually without endospores As a 
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rule motile by means of polar flagella, sometimes non-motile Typically water 
forms, though some species are intestinal parasites 

Buchanan (1918, p 175) and Bergey et al (1923, p 97) used this 
designation for the third family of the Eubadenales, mcludmg the 
genera Vthrto Sptrdlum and Parasptnllum Castellani and Chalmers 
(1919, p 924) include this as the third family of the Euhadenahs 
with the genera Sptrosomaj Vtbrto and Spmllum. 

Spinlleae. The name given by De Tom and Trevisan (1889, p* 
1006) to a subtribe of bacteria belongmg to the tube Bacdleae The 
diagnosis given is ^‘Bacuh sptrahter torti Endosporae The follow- 
ing genera are included Spinllum and Sp^romonas 

Spinllma. A group created by Perty (1852, p 179) to mclude the 
genera Spinllum and Spiiochaete The name has never come mto 
common use 

Spirillmeae. A subfamily name used by Rabenhorst (1865 p 70) 
to include the foUowmg genera Vibno^ Spmllum and Spirochaeta 
The diagnosis given is 

Spinlhneae (Cohn m ed) Trichomata abbreviata vel elongata flexuosa vel 
spirahter torta fiexibiha et mobilis, plus minus distmcte articulata, nuda vel moc 
hquido hyalino achromatico mvoluta, articuh saepe leviter constncti 

Spinllobactenaceae. A family name proposed by Orla-Jensen 
(1921, p 264) in the following statement 

As to the family names of the bacteria, it will be convenient to let all of them 
end in ■‘Bacteriaceae, by which it will be seen directly what is in question If 
there are to be formed families of the cocci and spirilla, they must consequently 
be termed Coccobacteriaceae and Sp'inlhhaciei laceae (or by the older name of Zopf, 
t^piwhacte? laceae) 

Spinllofiagellata. According to Dobell (1911, p 536), this name 
was given to the group of spirochetes by Krzysztalowicz and Sied- 
licki (1908) They include this gioup among the protozoan group 
MasUgopJiora 

Spmllum. A generic name first used by Ehrenberg (1830, p 38) 
to mclude the spiral bacteria The species named is Spmllum volutansj 
the Vibrio spinllum of Muller (1786) 

Dujardin (1841, p 223) gave the generic description '^Corps fili- 
forme contourne en hehce, non extensible quoique contractile He 
described three species, S undula, S volutans and S phcatile Perty 
('1852, p 179) included species descriptions of Spinllum volutans 
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5p. undiOa and Sp rufum Davame (1859) interpreted the genus as 
contaiiuDg any spiral rod Rabenhorst (1865, p 72) gives the following 
diagnosis- “Tnchomata fihformia, divisione spontanea unperfecta 
articulata, spirahter torta, cochleam ngidam vel cylmdriformam 
simulantia ’’ Cohn (1872, p 181) also used this generic name The 
o^anisms described all were found in stagnant water and m mfusions 
Cohn later (1875) mcluded the genus m his tnbe Nematogenes, and 
defined it to include short spiral, ngid filaments without phycochrome, 
free and unbranched The genenc designation was used m this sense 
by Luerssen (1879, p 25), and Magmn (1880, p 94) Trevisan (1879, 
p 148) gives the genenc descnption “Somatia cylmdnca, articulata, 
vahda, abbreviate, ngida, spirahter, torta, anfractibus paucis latis ” 
Three species are hsted, Sptnllum ternte, S undvla and S volutans 
Wmter (1880, p 62) mcluded V^to Mueller (Cohn) and Ophidomonas 
Ehrenberg as synonyms His diagnosis reads 

Zellen cylindnsoh Oder schwach zusammen gedruckt, einfach bogenformig 
geknininit order spiralig gewunden, starr, an jedem £nde mit einer Geissel (ob 
bei alien Arten?) Vennehrung durcb Querteilung, die Tochterzellen trennen 
sich meist bald von emander Mitnnter kommt aucb Zoogloeabilding vor 
Sporenbildunganhlich wie bei Bactllw. 

The same descnption was used by Grove (1884, p 46) 

Zopf (1885, p 61) m accordance with his ideas of pleomorphism 
rede&ed the genus to mclude organisms which are spiral, and which 
consist of rods only or of rods and cocci De Bary (1884) mcluded 
m the genus the endospore-producmg spiral rods This conception 
was also held by Hueppe (1885) Zopf (1885) on the other hand stated 
that spores were lacing or unknown Fluegge (1886) used Spirillum 
m a general or broad sense to mclude Spirochaeta, and m a more hmited 
sense He differentiated in the latter from the genus Vdrrio because 
of the more pronounced and extended spirals Schroter (1886. p 
167) followed De Bary in regardmg the presence of endogenous spoies 
as characteristic Hueppe (1886, p 143) agrees with Schroter 

Hangirg (1888, p 2^) recogmzed this as the sole genus of his 
subfamily Spirdbaderta He subdivided the genus mto two sections, 
Vibrio and Ophtdomonas De Tom and Trevisan (1889, p 1006) 
give the foUowmg diagnosis “Bacuh cyhndnci, spirahter torti, plas- 
mate unifomuter diffuse mstructi Sporae (endosporae) nmcrosomae 
m bacuhs normahbus immutatis ortae ” They mclude as synonyms 
Ophtdomonas, Spirochaeta and Thtospmllum and list 36 species 
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Billet (1890, p 25) included aU spiral forms Ludwig (1892) used 
the term to designate all stiff or rigid spiral rods Sternberg (1892) 
included aU curved rods and spiral filaments, whether rigid or flexible. 

Migula (1894, p 237) divided the old genus Spmllum into Spirosoma, 
Spirillum and Microspiia He says Spirillum Ehren ZeUen starr 
mit polaren Buscheln von 5-20 halbkreisfornng gebogenen Geissehi ” 
The definition of Migula has been qmte commonly used by bacteriol- 
ogists, among others by Fischer (1897, p 32), Mace (1897, p 484), 
Chester (1899, p 63), Migula (1897, p 6, 1900, p 1017), Lehmann 
and Neumann (1896, p 344), 1901, p 126), Chester (1901, p 342), 
Matzuschita (1902), Kendall (1902), A J Smith (1902, p 270), Fischer 
(1903, p 61), Migula (1904, p 145), E F Smith (1905, p 161), Fluegge 
(1908), Elhs (1909, p 6), Fiost (1911, p 59), Schneider (1912, p 23), 
Lohms (1913) 

A few others have adhered to the definition that the genus Spirillum 
mcludes all spiral orgamsms Among such are Hewlett (1898) and 
Baumgarten (1900) 

Blanchard (1906, p 1) defines the genus as follows 

Corps spiral6, h. section cylindnque, non efiile aux extremit^s Pas de mem- 
brane ondulante Un ou plusieurs flagelles infilchis en combe r^guliere, soit 
aux deux entr4mites, soit seulement h Tune d^elles Formation de spores endo- 
genes constat^e chez nombre d’especes Organismes de taille relativement con- 
siderable, se cultivant assez ais<5ment sur divers milieux usit6s en bacteriologie 

He lists seventeen species that had been described to 1906 

Orla-Jensen (1909, p 333) mcludes this genus of elongated spiral 
forms as the second m his family Reducibactenaceaef order Cephalo- 
trichinae He states that as a rule combined organic nitiogen is not 
necessary, that in general free oxygen is not required and that the organ- 
isms are active reducers 

VuiUemm (1913, p 519) has proposed that Spirillum Ehrenberg be 
made a genus conservandum with the type species Spinllum undula 
(Muller) Ehrenberg The genus is defined as made up of bacteria with 
spiral body, polar flagella and an undulatmg motion 

Wmslow et al (Conmuttee Soc Am Bact , 1917, p 557) give the 
followmg generic description 

Cells rigid rods of various thicknesses, length, and pitch of the spiral, forming 
either long screws or portions of a turn Cells motile by means of a tuft of polar 
flagella (5 to 20) which are mostly half circular, rarely wavy-bent These flagella 
occur on one or both poles, their number varies greatly and is difficult to deter- 
mine, since in stained preparations several are often united into a common strand 
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£ndospore formation has been reported in some species Habitat , water or putrid 
infusions 

Buchanan (1918, p 179) includes the genus as the second m the 
family Sjnnllaceae with the description 

Cells definitely spiral, not enlarged at center, motile by means of 5 to 20 polar 
flagella, or non-motile Not readily cultivated in ordinary culture media 

The type species is Spirillum undula (Muller) Ehrenberg 

This designation of type was also accepted by Winslow et al (Com 
Soc. Am Bact , 1920, p 204) and Bergey et al (1923, p. 82) 

It should be noted that from the standpomt of zoological nomen- 
clature, Sptnlhm was invahd as a generic designation for a protozoan 
Stiles (1905, p 34) says: 

Judged from the zoological point of view, Vibrio spirillum is the type species 
by absolute tautonymy, but the zoological name Spirillum^ 1830 was a stillborn 
homonyn, having been used by Oken, 1815, for a genus of polychaete worms It 
is not the function of the zoological code to determine the names in bacteriology, 
but it IS undoubtedly not the most wise or farseemg policy for either zoologists or 
botanists (mcludmg bacteriologists) to accept unnecessarily a generic name for 
organisms so near the border line when that name is a homonym in either zoology 
or botany, should further mvestigations again bring bacteriology into zoology, 
the genenc names would come under the zoological code, and in this case Spirit 
lum^ 1830, would be rejected If Spirillum is retained in bacteriology, consist- 
ency calls for the rejection of the name Spirillum volutans Ehrenberg m favor of 
Spirillum spirillum (Muller) 

Stiles IS m error m holdmg that the type species should be called 
Sptnllum spirillum for Article 55 of the BrussePs Code reads “Specific 
names must also be rejected when they merely repeat 

the generic name ” The opposite is true m zoology 

The question whether the fact that Sptnllum was a homonyrm when 
first given by Elhrenberg should invahdate its use for Ehrenberg^s 
types m bactenology m one which is not adequately answered by the 
botanical code Its general acceptance by bacteriologists would argue 
against its bemg discarded 

The genenc name Spirillum may probably be regarded as vahd 

Probably the designation of Spit ilium volutans Ehr as the type by 
Stiles (1905) IS vahd, and has priority over the designation of Spirillum 
undula Ehr by Buchanan, VuiUemm and the Committee 

SpirobaciUus. A genenc name proposed by MetschmkofE (1889, p 
61) for an organism SpirobaciUus cienhowskii This orgamsm was 
found m Daphnia producmg a disease which colored this entomostracan 
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led In the younger stages the organism appeared as a long oval, 
hke certam yeasts, but not more than 3 to Later the cells become 
longer, narrower, rod-shaped, and finally spiral, similar to Spmllum 
volutans These spirals break up agam into short bent segments, 
somewhat more slender Small ovoid bodies often develop. On the 
death of the mfected animal very numerous, small, strongly bent, 
motde rods, which become Sptromonas-hke, escape At the ends of 
these cells there develop strongly refractive swellmgs which were 
regarded as spores 

De Tom and Trevisan (1889, p 1019) have mcluded this organism 
m then* genus Paama Their descnption of the orgamsm reads 

Baculis prima aetate magnis ellipsoideis, mox rectis, dein incurvis cylindncis, 
apice rotundatis, denmm in filamenta pseudospiralia consociatis, filamentis 
postremo m baculos commae vel litterae S administar incurvis, minutissimos, 
post Daphniae mortem uno apice arthrosporiferos solutis In ullo medio nutri- 
tive huiusque adhibito non crescit 

Certes (1889) described a giant spirillum as Spirobactllus gtgas (ac- 
cording to Zettnow, 1903, p 383) and later studied it m greater detail 
(1900, p 714) Zettnow also gives a description of this species. 

Blanchard (1906, p 1) emended the diagnosis somewhat He states 

Bact6nac6es de forme spiral 4e atteignant de grandes dimensions Spores 
endog4nes Pas de flagelles polaires, mais flagelles disposes, en petit nombre, 
sur les cot4s de chaque segment, comme dies les Bacillus Deux especes acutel- 
lement connues Sp czenLovskyi Metschmkoff 1889 Sp gigas Certes 1889. 

The genus is lejected as mvalid by Eiwm F Smith (1905, p 174) 
and by Viullemm (1913, p 521), but is lecognized bv Meyei (1912, 
P 3) 

It IS probably that this is a vahd genenc designation, but its exact 
position and nomenclatural status is uncertam 

Spirobactena. The fourth tnbe of bacteria recognized by Cohn 
(1872, p 180) as includmg the spiral or bent forms Hansgirg (1888, 
p 264) used this for his first subfamily of his family Bacteitaceae 
Two genera were included, Spirocfiaete and Spirillum The same 
designation was also used by Blanchard (1906, p 1) to mclude the 
four genera Spirosoma, Vibrio, Spirobacillus and Spirillum The 
diagnosis given is 

Bact6ries plus ou moms incurvees en vis, Tincurvation ne formant dans d^au- 
tres cas des tours de spire plus ou moms nombreux Organisms peu ou pas flexi- 
bles, se multipliant par division transversals Formation de spores endogfenes 
constates dans nombre d’esp^ces. 
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of Elephantopus Bakei (1902, p 53) insists that the single species 
descnbed is worthy of generic recognition, and uses Sptrodiaeta. 
These uses in botany are of course invahdated by the earlier use of 
SptrocJuxeta by Ehrenberg, if this organism is to be included amoi^ 
plants The species Sptrochaeta phcatdis was recognized by Perty 
(1852, p 179). 

Pabenhoist (1865, p. 73) states. “Genus a Spmllo vix discemdum ’* 
The single species is descnbed as “Sp longissima, distmcte articu- 
late anfractibus numerosissimis ” 

Cohn (1872, p 180) changed the spellmg to Sptrochaete, (qv) a 
form commonly used at present among bactenologists He says 
“Sptrockaete mit flexiler und langer en^ewundener Schraube ” He 
discusses his observations of Sp phcatilts Later (1875, p. 196) he 
named the dender spiral organism found m the blood m cases of re- 
lapsing fever, Sptrochaete obemmeri He mduded the genus m the 
tnbe Nematogenes, and descnbed it as havmg long filaments, spiral, 
flexible, without phycochrome, unbranched and free. Trevisan 
(1879, p 148) gives the foUowmg descnption “Somatia cylmdrica 
distmcte articulata, vahda, elongata flexiha, spirahter torta, anfracti- 
bus numerosis densis ” This genus is included m the subtnbe Euvtb- 
nonteae Three species are mduded, Sptrochaete pltcahhs, S ober- 
meteri of relapsmg fever, and S cohmi from the tartar of teeth Luers- 
sen (1879, p 25), Wmter (1880, p 60), Grove (1884, p 43), Van Tieg- 
hem (1884) and Schroter (1886, p 168) followed closely the diagnosis 
of Cohn Cohn (1883, p 198) descnbed a new species from gelatinous 
growths from wme cellars SptiochaeU Schioetem 

Hueppe (1885) differentiated Spirochaeta from Spti ilium m that the 
former had no endospores Fluegge (1886) combmed the genus with 
Spmllum Hansgirg (1888, p 264) mduded the genus in his sub- 
family Spvrobactena, with the species Sptiochaete jerrugtnea (Ehrb ) 
Hansgirg 

De Tom and Trevisan (1889, p 1006) legaid Spirochaete as a 
section of the genus Sptnllum They say “Spinlh regulanter spirales 
flexiles, valde elongati, spins piimoms et secondanis instructi ” Eleven 
species are mduded m this section 

Billet (1890, p 24) followed Cohn m his defimtion, as did Sternberg 
(1892, p 18), Ludwig (1892) and Fischer (1897, p 32) Migula (1894, 
p 237) says “Sptrochaete Ehrenb Zellen schlangenartig biegsam. 
Bewegungsorgane unbekannt, vieUeicht erne unduherende Membran 
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(Z Sptrochaete phcdtihs Ehrenb) Migula (1897, p 87) and later 
(1900, p. 1029) revised the diagnosis as follows 

Zellen schraubig gewunden, dunn, aber meist verhaltnissmassig lang, beweg- 
licb und schlangenartig sich windend, aber aucb schraubig sich fortbewe- 
gend Bewegungsorgane bisher unbekannt Endosporenbildung nicht beobach- 
tet Der Algengattung Spiruhna nahe verwandt, aber farblos und nicht m 
einzebe Zellen geghedert 

This description has been adopted by many writers, among them 
Chester (1897, p 63), Chester (1901, p 347), Lehmann and Neumann 
(1896, p 348, 1901, p 126), Kendall (1902), Matzuschita (1902), 
A J Smith (1902, p 270), Fischer (1903, p 61), Migula and (1904, 
p 145). 

Stiles (1905, p 94) called attention to the fact that this generic 
name is usually misspelled, and that the origmal and correct spellmg 
is Spirochaeta This same pomt was later brought out by Blanchard 
(1906, p 2) who showed the spellmg Spirochaete to be mcorrect He 
recogmzes sixteen species 

Among the later writers who have followed Migula m his treatment 
of this genus may be mentioned E F Smith (1905, p 161), EUis (1909, 
p. 7), Orla-Jensen (1909 p 334), Frost (1911, p 59), Bosanquet (1911, 
p 69) and Lohnis (1913) 

Much mterest was centered m the group of flexuous spiral organisms 
after the discovery of the form causmg syphilis by Schraudmn Dif- 
ference of opimon was at once expressed as to the propriety of including 
them with the bacteria VuiUemm (1905) proposed the generic name 
Spironema {q v ) which was found to be mvahd Later m the same 
year Schaudinn (1905) proposed Treponema {q v ) and Stiles and 
Pfender (1905) Mtcrospironema 

Blanchard (1906, p 2) places the genus Spvrochaeta with the protozoa 
He gives the followmg description 

Corps excessi\ement gr^le, spirale, aplati, Pectoplasme s’6taltant en une 
^troite membrane ondulante qm entoure en spirale tout le corps Pas de fla- 
gelles, pas de spores endog4nes Un noyau tres allonge, filiforme, occupant I’axe 
du corps, a\ec gratis de chromatme distribues k sa surface La multiplication 
se fait selon toute apperence, par division longitudinale La culture de ces 
organismes ne reussit sur aucun des nulieux usit4s en bacteriologie 

He regaids this genus as related to the other flagellates through the 
genera Treponema and Trypanosoma He lists sixteen species as 
belongmg to this genus 
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Thesmg (1906, p. 351) takes exception to placing the spirochetes 
among the protozoa, holding them to be t 3 !pieal bacteria, and Spiro- 
chaeta to mclude aU 

Swellengrebel (1907, p 682) gave the following diagnosis 

Cellules san cils, avec appendice penplastique bien developpe et souvent 
de structure alveolaire Quelquefois, il y a une bande de myonemes dans I'appen- 
dice Type Spirochaeta phcatilis Ehrenberg 

It will be noted that he excludes from the genus the forms parasitic 
m higher animals The genus Spirochaeta together with Treponema 
and B 01 reha are included together under the subfamily Spirochaetaceae 
of the family Spinllaceae He regarded the orgamsms as belonging 
defimtely with the bacteiia 

Dobell (1910, p 536) lestricts the generic designation Spirochaeta 
to include only the groups closely resembhng the original Spiiochaeta 
phcatilis Ehrenberg The genus therefore includes only the free hvmg 
water or marine forms, aU parasitic types being excluded 

Zuelzer (1911, p 51) after a caieful study of Spirochaeta phcatilis 
came to the same conclusion as Dobell — Spirochaeta includes the fresh 
watei and free living spirochetes, Cnstispira, the mussel spirochetes, 
and Tieponema, the gioup of pathogenic forms She defines the genus 
Spirochaeta to include the strict anaerobic mesosaprophilic oigamsms, 
hvmg usually in the presence of H 2 S and growing well in the piesence 
of Beggiatoa. The oigamsm is actively flexible, the protoplasm being 
spirally wound around a straight elastic axis filament In the plasma 
spiral there legularly occur volutin granules The plasma is naked, 
that IS, there is no differentiation of membiane or paiiplast The ceU 
is circular in cross section The organism multiplies by tiansverse 
fission Thiee new species of Spirochaeta were described by this author 

Bosanquet (1911, p 69) includes all spirochaetes m the genus Spiro- 
chaeta This author is inchned to include these under the heading 
of bacteiia Heim (1911, p 252) hsts the pathogemo foims under the 
generic name Spirochaete with the species S oherm&ieni 

Doflein (1911, third edition, p 351) used the generic name Spiro- 
chaeta in two senses, in a limited sense, to include all slendei spiral 
orgamsms, and in a somewhat narrower sense, as a term to include 
fresh water spirals and their near relatives, differentiating the genera 
Cnstzspira and Treponema 

Gross (1911, p 109) has accepted the definition of Spiiochaeta used 
by Zuelzer and insisted upon the necessity for another generic name 



480 


GBNBEAL SYSTEMATIC BACTERIOLOGY 


for the orgamsm specific for syphilis The same conclusion was reached 
by Gleitmann (1913, p 31), but he stated that there is as yet no uni- 
formity m the nomenclature of these forms 

Gonder (1914, p 674) gives the following diagnosis, agreeing in 
essential pomts with Zuelzer 

Charaktensiert ist demnach die Gattung Sp%rochaeta wir folgt (stark aktiv 
fie^bel, ein m echten Spiralen stark gewundener, nackter, einhchen Achsen- 
stab mit Volutinkornern in den Plasmaspiralen, Fortpflanzung durch echte 
Querteilung ) 

It would seem that there is sufficient evidence to show the advisa- 
bihty of mcludmg only those forms closely related to Spirochaeta plica- 
tills m the genus Spirochaeta 

Wmslow et al (Com. Soc Am Bact , 1917, p 563) give the generic 
diagnosis 

Non-parasitic, with flexible undulating body and with or without flagelhform 
tapering ends Cominon in sewage and foul waters 

The type species is Spirochaeta phcatilis Ehrenberg 

Buchanan (1918, p 543) states 

Slender, spiral cells, living free, usually m water containing hydrogen sulphide, 
actively motile, flexuous Flagella unknown Anaerobic Protoplasm is spi- 
rally wound around a flexible or elastic axis filament Volutin granules regularly 
present in the plasma No differentiation of exterior Cell circular in cross 
section 

The type species is Spirochaeta phcatilis Ehrenberg 

The genus is also recognized m this limited sense by Castellani and 
Chalmers (1919, p 436) and by Bergey et al (1923, p 419) 

Spirochaetacea. An order of flagellates named by Fantham (1908) 
according to CasteUam and Chalmeis (1919, p 435) who give the 
followmg description 

Plasmodromata, generally paraeitic, in form narrow, wavy, and thread-like, 
w ith or without an undulating membrane The cytoplasm is divided into endo- 
plasm and ectoplasm, and is bounded by a fleiuble, chitmous periplast The 
nucleus consists of a spiral achromatic filament, on which are arranged transverse 
bars or rodlets of deeply staining chromatm 

Two f amili es are included, Spirochaetidae and Tt&poTi&nidae 

Spirochaetaceae. A subfamily name used by Swellengrebel (1907, 
p 581) under the family Spinllaceae This author includes m the 



GENERAL SYSTEMATIC BACTERIOLOGY 


481 


subfamily those spiral bacteria m which the cells are flexible. Three 
genera are recogmzed Spirochaetaj Treponemaj and Borreha As a 
family name this is used by Schneider (1912, p 23), coordinate with 
sLx othei families of bacteria It is defined to include long, umceUular, 
flexible, spirally twisted threads without flagella One genus only, 
Spirochaetaj is recogmzed 

Winslow et al (Com Soc Am Bact , 1917, p 562) regard this 
as a group intermediate between the bacteria and the protozoa with 
the following description 

Free living or parasitic spirilliform organisms with or without flagella, with 
undulating or rigid spiral twists Reproduction by transverse division and by 
^^coccoid bodies,” the equivalent of spores 

Spirochaetales. The name proposed by Buchanan (1918, p 542) 
for the sixth order of the Schizomyeetes with the description 

Protozoan-like in many characters Cells usually relatively slender flexuous 
spirals multiplication of cells apparently by longitudinal division in some 
t^pes, by transverse division in others, or both 

One family is recognized, Spiiochaetaceae 

Spirochaete A vanant of the spelling of Spiwchaeta Ehienbeig 
first used by Cohn (1872, p 180) It was later used by Luerssen 
(1879, p 25), Trevisan (1879, p 148), Van Tieghem (1884), Schroeter 
(1886, p 168), De Tom and Trevisan (1889, p 1006), Billet (1890, p 
24), Steinberg (1892, p 18), Ludwig (1892), Fischei (1897, p 32), 
Migula (1897, p 47), Lehmann and Neumann (1901, p 126), Kendall 
(1902, p 484), Matzuschita (1902), Fischer (1903, p 61), Migula (1904, 
p 145), Thesing (1906, p 351), EUis (1909, p 7), Heim (1911, p 252), 
and by many writers in the modem liteiature of medical bacteriology 
Attention has been drawn to the fact that this form is incorrect by 
Stiles (1905, p 94) and by Blanchaid (1906) 

Spirochaetidae. A family (zoological) name ascribed to Ehren- 
berg 1833 by Castellam and Chahners (1919, p 436) They state 
^^Spirochaetacea with an undulating membiane Body may be ribbon 
shaped on transverse section ” The genera included are Spirochaetaj 
Cristispiraj Saprospiraj Pseudospiraj and Sp%roschaudinma 

Spirochaetoidea. A name used for a group of spiral organisms by 
Dobell (1911, p 536) Three genera are recogmzed Spirochaetaj 
Treponema and Cnshspira He says 

The organisms commonly called Spirochaetes may be conveniently collected 
mto a smgle group, for which I propose the name Spirochaetoidea This group 
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comprises three different sets of forms, which may be correspondmgly classified 
in three different genera Spirochaeta, Treponema, Cnshspira These three 
groups of organisms, whilst showing certain resemblances to one another, possess 
no definite relations with Protozoa, Bacteria, or Cyanophyceae The Spiro- 
chaetmdea should therefore be regarded— for the present — as a group of Protista 
which stands apart 

Spirochetaceae. A varumt spelling of Spkochaetaceae {qv) used 
by Schneider 

Spirochoeta. A spelling of Sjyirochaeia used by Ehijardm (1841) 
according to Stiles (1905) and occasionally used by medical writers 

Spirodiscus. A generic name used by Ehrenberg (1828, p 34) 
as the fifth genus of the Vibnonen One species, S fulvm, was de- 
scribed from a mountain stream, growing among Conferva The 
organism is described as forming a flat spiral Its relationship to the 
bacteria is very doubtful It apparently has not been observed since 
the first description Ehrenberg states, “Animale e familia Vibrion- 
loium, divisione spontama imperfecta (et obhqua^) m catenam fih- 
formen S cochleam ngidam disciformen accrescens ” 

Dujardm (1841, p 226) regarded this as a doubtful genus 

Perty (1852, p 179) questioned the location or identification of this 
genus m the following statement 

Hier wurde sich noth die Sippe Spirodiscus E anschliessen, da die emzige 
bekannte Species (Sp fulvus E p 86, t 5, f 1) nicht etwa erne Pilzspore ist, bei 
welchen offers Bewegung wahrgenommen wird 

iMiguk (1897, I, p. 6) states that perhaps this form belongs with 
the sulphur spinlla, but that it is m a high degree doubtful whether it 
should be regarded as belongmg to the bacteiia The genus may be 
regarded as of questionable value 

Spiromonas. A genus described by Perty (1852, p 171) The 
organism was described as related to the spirilla, but with the cells 
flat and band shaped It multiphes throu^ transverse fission One 
species IS included, Spiromonas volvbilis 

The genus was recognised by Trevisan (1879, p 138) with the de- 
scription “Somatia compressa hgammrfornua, valida, abbreviata, 
sprrahta torta ” It was mcluded m his subtribe Euvibnomeae Win- 
ter (1884, p 62) gave the followmg generic description “Zellen “blat- 
tartig” (flach) zusammengidruckt, um erne ideale Achse der lange 
nach gewunden Vermehrung durch Quertheilui^ ” 
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The descnption given by Winter of S volvMis, is as follows. 

Farblos, durchsichtig, glatt, ohne irgend auffallende Differenzirung, Bewe- 
gung ziemhcli sclmell unter rascber Drehung mn die Achse, um welche der blatt- 
formige Korper gewunden ist Korper manclimal sehr wemg gewunden, me mehr 
als einen Umgang bildend 

The second species S cohmi was described by Warming (1876, p 
370) Both species are recogmzed by De Tom and Trevisan (1889, 
p 1015) 

Mignla (1897, p 62) states that the morphology of this orgamsm is 
so poorly understood that it is possible that it should not be included 
among the bacteria, but rather among the flagellates Erwin F 
Smith (1905, p 162) includes Spiromonas in his list of doubtful genera 

Orla-Jensen (1921, p 269) independently proposed this as generic 
designation m the following statement 

Certainly the lophotnchic spirilla, both in regard to their morphological and 
to their biological properties, form a natural group This thoroughly justifies 
the setting up of a genus, Spirillum, or better Spiromonas, a new designation, 
which would also make it possible to incorporate nearly related monotrichic 
species in this group 

In this sense the genus is invalid 

The nomenclatuial status of the genus is uncertain The type is 
Spiromonas volubihs Peity 

Spironema This name was pioposed by Vuillemin (1905) foi the 
generic designation of the oiganism causing syphilis, which had been 
named Spirochaeta pallida by Schaudinn (1905) This oigamsm was 
regarded by Schaudinn as a piotozoan Schaudinn fOctobei 26, 1905) 
noted that Spironema was pieoccupied in zoological nomenclatuie 
(by Spironema Meek (1864) a genus of molluscs and by Spironema 
Klebs (1893) a genus of protozoa) He accoidmgly pioposed the 
geneiic name Treponema Blanchaid (1906, p 4) agrees that Spiro- 
nema IS invalid, as does Dobell (1911, p 535) also 

Stiles and Pfendei (Decembei 2, 1905, p 936), evidently unaw^are 
of the previous publication by Schaudinn of the name Treponema 
proposed Microspironema 

Gross (1912, p 89) gives the following diagnosis Spironema Vuil- 
lemm Spironemacea mit wellenformig gebogenem Korper und End- 
faden Theilung mit Ausziehung einer Plasmabrucke 

Gross (1911, p 109) contends that the orgamsm causing syphihs 
belongs with the bacteria and not the protozoa, and that as Spironema 
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has Rot been previously used in botany, VuiUenun’s designation is 
tenable In tins he is apparently in error, for Sjnronema was used by 
Hochstetter (1842, p 226) for a genus of Verbenaceae This is given 
as a synonym of Clerodendron L landley (1840) used Spironema as 
the name of a genus of the family Commehnaceae Rafinesque (1836) 
used this name for a genus of the family Lauraceae, the name bemg 
now listed as a synonym of Cassyiha L 

It is apparent therefore from the precedmg statements that Sptro- 
nema is vahd as a generic name for the ssqihilis orgamsm neither in 
botany or zoology 

Gross (1912, p 84) agam emphasized his behef m the validity of 
Spironema as a bactenal genus Gleitsmann (1913, p 31) regarded 
as invalid The name is also used by Gonder (1914, p 683) 

Bergey et d (1923, p 424) have recognized Spironema Vudlemm as 
a valid genenc name with the description “A spiral, flexible body 
with terminal filaments but no membrane " 

Spironemacea. A group (family?) name used by Gross (1910, p 88) 
to include the genera Spirochaeta, Saprospira, Cnstispira and Spiio- 
nema His description is “Spironemacea nov fam Langgestieckte, 
spirahg Oder wellenformig gebogene Bactenen mit flexibilem, aus einer 
Wabenreihe bestehendem drehrunder Korpei Vermehrung duich 
Quertheilung ” 

A later (1911, p 202) descnption reads “Vielzelhge, lang gestreckte 
spualig Oder weUenfonmg gebogene Bactenen mit flexibilem, aus emer 
einzigen Zellen reihe bestehendem Koiper Vermehiung duich Quei- 
theilung ” 

Spirophyllum. A genus of bacteria descnbed by EUis (1907 p 516) 
with one species, 8 ferrugineum The following descnption (1907, p 
516) IS given 

Body of the cell elongated, flattened and spirally twisted The number of 
spiral turns may vary from a quarter to fifteen turns and more The width varies 
from 1 to 6m There is no definite membrane, but the edge is thickened so as to 
form a kind of rampart all around the cell The ends are usually irregular, angu- 
lar and uns3unmetncal The spirals may be very close or very wide apart, but 
the majority of the individuals have spiral lengths three or four times greater 
than the width The youngest stages are coated with a thick deposit of ferric 
hydroxide 

The name is accepted by Orla-Jensen (1909, p 331) as one of the 
genera of his family Trichobaderiaceae 
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Molisch (1910) states that Sp'irophyllum is a synonym of Gallionella 
and that S ferrugtneum is a pecuhai giowth form of Galhonella ferru-^ 
ginea 

It IS probable that Sp%rophyUu7n is to be regarded as a synonym of 
D%dymohehx 

It may be noted that this name was used by Schindler (1905, p 82) 
as the name of a subsection of the section Pentapteris of the subgenus 
Eumynophyllum of the genus Mynophyllum of the f amil y Haloi- 
rhagidaceae 

Spiroschaudmnia. Sambon (August, 1907, p 833) used this generic 
name for the oigamsm which is commonly known as Spzrochaeta 
recurrentis He says 

ochaeta Ehrenberg 1843, pro parte Spi rochaete Cohn 1875 pro parte The 
name Spiroschaudinma is here proposed to designate an important group of blood 
parasites hitherto referred to the genus Spirochaeia 

It apparently is an invahd synonym, as Borrelia g v has priority 

Gleitsmann (1913, p 31) called attention to the priority of Borreha 
for this type 

The genus is recognized by Castellani and Chalmers (1919, p 439) 
with the following desciiption 

Sp7rochaet%dae parasitic in the blood and tissues of vertebrates and in some 
blood-sucking invertebrates 

Remarks This genus, as ve believed would happen, is now recognized bv 
many authorities, and therefore we adopt it, though ^^e had hesitated to do so in 
the previous edition 

Tjpe species Spit oschaudinma recurrent%i> Lebert, 1874 

Morphology This has been most carefully studied by Fantham in /S letu,- 
reriHs, S duttom, and S marchouxi, and he finds that they have long, narrow 
bodies, bent into many spirals coils, enclosed in a firm periplast, with a very tenu- 
ous membrane, which is often invisible The nucleus consists of granules ot 
chromatin distributed along the body 

Spirosoma. A generic name pioposed by Migula (1894, p 237) 
He says Spirosoma nov gen Zellen ohne Bewegungsorgane, staii 
(Z B Spirosoma hnguahs (Weibel) Mig^' He included non-motile 
spiral bacteria Latei (1905) five poorly desciibed species are included, 
among them the Myconostoc greganum of Cohn Two subgenera were 
included, Euspirosoma SiXid Myconostoc Chester (1899, p 63), Migula 
(1900, II, p 955), A J Smith (1902, p 270), KendaU (1902), Migula 
(1904, p 145), E F Smith (1905, p 161), Blanchard (1906, p 1), Ellis 
(1909, p 6), Frost (1911, p 59), Meyer (1912, p 3) and others have 
used this name 
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It IS rejected by Lehmann and Neumann (1896, p 107) ViuUemin 
(1913, p 523) proposes that Spzrosoma shall be retained as a form 
genus 

The genus is probably to be regarded as a syTion 3 nii in part of My^ 
conostoc and m part of Spirillum 

Spirothrix. Guttmann (1880, p 1) m an article on recurrent fever 
states’ 

Der erste und eigentlich der emizige Autor, welcher diese Korperchen in 
charakteristischer Weise beschreibt, ist Bliesener, ohne aber der Neuheit dieses 
Befundes Erwahnung zu thun Bliesener theilt m seiner Inauguraldisserlation 
(Berlin), die im Juli 1873 (also w^nige Monate nacb der Veroffenthlichung von 
Obenneyer uber die Spirillen im Blute im Recnrrensanfall) erschien, 3 Falle von 
Febris recurrens mit, von denen 2 bei wiederholter Untersuchung des Blutes diese 
Kdrperchezeigten, nebmlich ^^feine, stark liehtbrechende Kornchen, einzeln oder 
gepaart, letztere durcli einen femen kurzen Faden verbunden, so dass sie in han- 
telahnlicher Form erscheinen, die Kornchen zeigen erne zitternde Bewegung mit 
langsam fortscbreitender Locomotion Sie fanden sich im Anfall und in der 
Remission Ob zwischen ihnen und der “Spirothrix’^ ein engeres Verhaltniss 
bestehe, lasst Bliesener unentschieden 

Lewis (1879, p 394) says 

Since the period of its discovery m the blood by Obermeier it has been referred 
to under vanous names SpirothnXj Protomycetum recuirenUSj in Lebert's article 
on recurrent fever and in Ziemss’ “Handbuch” of Medicine, Spirillum by Erich- 
sen, Litten, Birch-Hirschfeld, etc , Spii ilium tenue by Naunyn, and Spiiochoete 
Ohermeieri by Cohn (fig 15) 

The nomenclatural status is uncertam Probably a casual name 

Spirulina. A genus of blue green algae named by Turpin (1827), 
according to West (1904) and Tilden (1910, p 86) Rabenhoist 
(1865, p 90) gives the authority as Lank- (1834) 

Cohn (1853, p 125) discusses the organism named by Ehrenberg 
Spiiochaeta flicaidis under the name Spiruhna phcaUlis Raben- 
horst ('1865, p 90) pves the following description “Trichomata 
articulata spira spiraha, motu propno spirah praedita, m muco matricali 
achromatico plus mmus hqmdo mdulantia Propagatio adhuc ignota ” 

Kuchner (1878, p 250) used the name SjKTulvna femiginecL for the 
iron bacterium generally known as GdlwneUa or Chlamydothnx fer- 
ruginea 

Hueppe (1886, p 146) used the name m an entirely new sense to 
designate an “Unteigattung” of his “Arthrobakteriaceen,” and as a 
synonym of Proteus Hauser He gave the foUowmg diagnosis “Die 
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Faden konnen gerade, wellig gebogen, und schraubiggewunden sein 
The genus is regarded in part as a synonjon of Spii ilium by De Tom 
and Trevisan (1889, p 1006) Sternberg (1892, p 18) asciibed the 
genus to Hueppe, and defined it as follows ^The vegetative cells are 
sometimes rod-shaped and sometimes spiial, m smtable media they 
may grow out mto long, straight, wavy or spiral filaments These 
filaments may break up into cocci-hke reproductive elements — ^arthro- 
spores^ This bacterial genus is also accepted by Baumgarten (1900, 

p 128) 

The genus Spnuhna is at present geneially recogmzed by algolo- 
gists as a vahd genus of the blue green algae Its use foi a genus of 
bacteiia is theiefoie invahd 

Sporonema. A genus of bacteiia named by Perty (1852, p 181). 
He gave as a diagnosis of the genus, '^Ein aussert klemei cylmdrischer 
ungegliedetei , hohler Faden schliesst an einem Ende (selten an beiden) 
ein, manchmal auch zwei elliptische Koiperehen (wohl Sporen) ein 
The species was named Sp giacile The oigamsm was so incompletely 
desciibed that it has not since been recogmzed with certainty The 
genus has not been used by subsequent authois, as Migula (1892, 1, 
P 7) 

This name had pieviously been used by Dcsmazieies (1851, p 319j 
to designate a genus of Disconujcete^, now included usually undei Pezica, 
and IS invalid as a bacterial designation 

Sporosarcma A genus of bacteria pioposed by Oila-Jensen (1909, 
p 477) to include spoie beaiing packet cocci No species aie named 
He says “]Mit demselben Recht, wie man die Gattung Bacillus 
aafstellt, kann man auch die Gattungen Spowspii ilium und Spoio- 
saicina aufstellen, und eigentlich i&t es mkonsequent, es nicht zu tun 

Sporospinllum A name pioposed by Oila-Jensen (1909, p 340j 
to include the spiral bacteria which produce spoies As a lule these 
foims aie stated not to require organic sources of mtrogen No species 
are named He says “Mit demselben Recht, wie man die Gattung 
Bacillus aufstellt, kann man auch die Gattungen Sporospinllum und 
Sporosarcma aufstellen, und eigentlich ist es mkonsequent, es mcht 
zu tun 

Staphylococcus. Ogston (1883, p 27) first used this name to desig- 
nate cocci, observed microscopically in pus, in which the cells were 
irregularly ananged m grape-hke clusters No species name was 
given by Ogston, the genus should not therefore be credited to hun 
Rosenbach (1884, p 19) cultivated two orgamsms fiom pus, which he 
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descnbed and named Staphylococcus pyogenes aureus and Staph pyo- 
genes albus respectively, or, as they are later designated in his paper 
Staphylococcus aureus and Staph albus Fluegge (1886) defined the 
genus as made up of spherical or oval non-motile cells in irregular 
masses. Hueppe (1886) also used this name Trevisan (1889, p 32) 
included this genus as the second in the tribe Micrococcee, with the 
description '^Spore microsome ” Nme species are enumeiated De 
Tom and Trevisan (1889, p 1072) ascribe the genus to Ogston and 
give the foUowmg description 

Cocci primitus globosi indivisi, aetate provecta in coccos duos biscoctifor- 
miter geminos, latere fratrem versus plus minus complanato, utrinque ad polos 
isthmis filamentis tenuissimis insimul nexos, scissi, in turmas racemiformiter 
consociati Endosporae microsomae in coccis normalibus obvenientes 

The genus is also recognized by Cornil and Babes (1890, p 145) 
Lehmann and Neumann (1901, p 123) state 

The genus Staphylococcus Ogston has no botanical rights, for the property of 
forming **grape like'’ clusters is possessed at times by all varieties described 
today as micrococci The name Staphylococcus does not primarily designate 
anj “new" genus Ogston found (microscopically) two forms of micrococci in 
pus (without cultivating them), grape cocci and chain cocci, and designated them 
by the well-chosen names of Staphylococcus and Streptococcus (Billroth) Rosen- 
bach later cultivated the varieties which Ogston had seen, and gave the name 
Staphyloccccus to the bunched cocci, which we may today employ as the ordinary 
name for species of micrococci causing suppuration, and which we will use, but it 
must be dropped from the botanical classification 

The argument of these authors is not particularly convincing As 
previously noted Rosenbach definitely and adequately described two 
species of the new genus The whole question is whether these organ- 
isms are worthy of generic separation from the older genus Micrococcus 

!Migula (1897) regarded Staphylococcus as a synonym of Micrococcus 
and not worthy of separate generic differentiation Most authors in 
recent years have accepted Migula's views and have used Staphylococcus 
as a casual name to designate a method of cell grouping or a form genus 

The Winslows (1905) have proposed to split the old genus Staphy- 
lococcus into two genera, Aurococcus and Albococcus If these or- 
ganisms are worthy of generic rank one should be Staphylococcus and 
the other Albococcus 

Buchanan (1917, p 612) emended the generic description as follows 
(mcludmg it as the fifth genus in the tribe Streptococceae) 
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Usually parasitic, cells as a rule in irregular groups or short chains, rarely m 
true packets, usually Gram-positive Growth fair to good on the surface of arti- 
ficial media Sugars as a rule fermented with acid Gelatin commonly lique- 
fied Nitrates may or may not be reduced Pigment orange or white 

It IS probable that the genus should be divided upon the basis of pigment 
production into two genera, Staphylococcus and Alhococcus, or perhaps these 
should rank as subgenera 

The type species is Staphylococcus aureus Rosenbach 

Wmslow et al (Committee Soc Am Bact., 1917, p 558, 1920, p. 
207), used practically the same description, as did Bergey et al (1923, 
P 24) 

It IS probable that Staphylococcus is a valid generic designation, with 
Staphylococcus aureus Rosenbach the type 

Staphylokokken. A variant speUing of Staphylococcus (Heim, 
1911, p 249) 

Staphylokokkus. A variant spelling of Staphylococcus used by 
various German writers 

Stigmatella. A generic name pioposed by Berkeley and Cuitis 
(1857, p 313) and described by Beikeley (1874) for an orgamsm giouped 
with the Hyphomycetes Saccardo (1886, IV, p. 679) gives the follow- 
ing description 

Sporodochia superficiaha, globosa, compacta Hjphae seu sporophora arete 
fasciculata, filiformia continua, simplicia vel furcata (fle\uosa) Conidia magna, 
globoso-ellipsoideae, continua, h} alma per caudam subpersistentem cuspida- 
tam sporophons haerentia Genus distinctum, sed quo ad locum systematicum 
dubium, hmc Aegerliae hinc Naematehae subaffine De identitate Sphaerocrea- 
tis cum Stigmatella nullum mihi est dubium 

The genus is included under the Tuberculaiiae mucedmeae, Amero- 
sporae 

Thaxter (1892, p 339) concluded that this name is a synonjTii of 
Chondromyces B and C and included this genus in his family Myxo- 
bactenaceae The type species is Stigiuatella awantiaca B and C 

Stoddardillus. A name proposed by Heller (1922, p 19) for the 
eleventh genus of the Clostndwideae with the foUowmg description 

Clostridioideae of energetic growth habit that liquefy gelatin, but do not pro- 
duce H2S demonstrable by a lead-acetate-paper test in blood broth Produce 
abundant gas but little acid in meat medium Grow very shyly or not at all in 
milk Attack a few sugars, but do not produce much acid Short chunky Gram- 
positive rods which do not form spores Colonies in deep agar large, lenticular 
and opaque Not easily distmguished from WelchilliLS May invade tissue, 
causing considerable destruction of muscle but no foul odor One strain, reported 
from a case of human gas gangrene 
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Type species S egens {Bao%llu$ egens Stoddard) as described by (Stoddard 
{1919a) J Splits glucose; laevulose, mannose, maltose, dextrin, glycogen, inosite 
and glycerol Does not sporulate on six days’ incubation in inspissated serum 

Streblothrichia. A generic name used by Guignard (1890, p 142) 
for a species of marme microorganism Streblothnchia Bornetvij which 
he placed with the bacteria The organism was found m rock fissures 
by the ocean It shows certain relationship to Nostoc m habitat 
and to Bivulana in manner of growth No heterocysts or sporocysts, 
however, are formed Migula (1900, p 1039) gives the following 
description 

Diese neue Bakteriengattung bildet kleine farblose bis stecknadel grosse 
Zoogloen von charakteristiscbem Ban, In der gemeinsamen Gal- 

lerte verlaufen, von dem gemeinsamen Anheftungspunkte ausstrecklend, zarte 
lix dicke Baktenenfaden, die anfanglich dicht gedrangt und gerade, spater gewin- 
den Bind und namentlich in der Peripherie der Zoogloea dicht und regellos durch- 
einander gewirrt erscheinen Diese Faden sind aus annahrend isodiame- 
trischen Gliedern mit fern granuliertem Inhalte zusammengesetzt und haben eine 
ziemlich dicke Membran, die in der gelatmosen Grundmasse mitunter schwer 
zu erkennen ist 

The name is rejected by Erwin F Smith (1905, p 174) This is a 
doubtful bacterial genus 

Streblotnchia. A variant speUing of Streblothnchia used by Enlows 
(1920, p 88) Probably a typographic error 

Streptobacillus. This name has occasionally been used as the 
designation of a form genus Maggi (1886, p 173) designated thus a 
growth form of Bacillus Migula (1900, II, p 374) credits the name 
Steptobacilhis pseudotuberculosis rodentium to Pieisz (1894, p 231) 
An exanunation of this paper fails to show however any use of Stiep- 
iobacdlus as a geneiic name The nearest approach is the following 
statement 

Nous proposons de denominer cette maladie la pseudo tuberculose des ron- 
geurs (pseudotuberculosis rodentium) et d’appeler avec M Dor Streptobacille 
son agent producteur, car ce terme rappelle un des caract^res impoitants de ce 
bacille 

Sti eptobazillus nice] is molhs was described by Unna (1892, p 485) 
trom soft chancies 

Ucke (1898, p 996) named an anaerobe from the soil Streptobacillus 
terrae 

The orgamsm which is responsible for acid production m the Egyp- 
lan sour milk beverage is termed Streptobacillus lebems by Rist and 
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Khoury (1902, p 65) also by Guerbet (1906, p 495) Olson-Sopp 
(1912, p 9) desciibed a Streptobacillus taette from Norwegian slimy 
milk 

The name is rejected by Erwin F Smith (1905, p 174) 

The nomenclatmal status of Streptobacillus as a generic name is 
questionable The various oigamsms described are for the most part 
qmte um elated Techmcally perhaps Streptobacillus terrae may be 
considered the type, as the first organism described for which a bino- 
mial nomenclature was used 

Streptobacter. A subgeneric name used by Schroeter (1886, p. 
157 ff ) for seven species of the genus Bacillus ^ among them Bacillus 
eiythrospoiaj B subtihs and B anthracis All the species so desig- 
nated are characterized by foimation of chains of lods This name 
has apparently not been used by other authors 

Streptobacteria A name used by Bilhoth (1874, p 18) to desig- 
nate a growth foim of his pleomoiphic Coccobaciena septica, in which 
the orgamsm occuried as rods m chains He also used it in the com- 
bination St) eptobactena gigas-pencar dii (1874, p 60) for an orgamsm 
found m pericardial exudate De Tom and Tievisan (1889, p 945) 
give the following description of the species ‘^Baculis cylmdiicis, 
rectis, iigidis, apicibus lotundatis, 3 25-4 \ 1 25, submde in filamenta 
bievia dispositis, spoils micio&omis ” These authois teim the species 
Bacillus gigas The name is lejected by Eiwm F Smith (1905, p 
174) Vuillemin (1913, p 519) stated that the genus bhould not be le- 
tained because the paiallelism of planes of duision is chaiacteiistic 
of all lod-shaped oigamsms 

Streptobactenum A laiiant of Sh eptobactei la used by jMaggi 
(1886, p 84) to designate a growth form of Bacterium aceti Zopf 
It w^as also used by Billet (1890, p 23) asafoim genus to designate rod 
shaped organisms which occur led m chains Later it was used by 
Jacque and Masaj^ (1912, p 180) m a generic sense in the combination 
Streptobactenum foetidmi The organism described is a shoit rod, 
with rounded ends, a “coccobacillus ” It is actnely motile, and does 
not foim spoies In bouillon cultures there is a marked tendency to 
the production of long chains It stains readily, is Gram negati\e, 
and with dilute stains shows polar staimng The orgamsm is faculta- 
tive, grows readily in culture media, produces gas fiom dextrose and 
maltose, milk is not coagulated, hquefies gelatine and serum, and pro- 
duces a foetid odor in culture media The orgamsm described is 
apparently close to Proteus 
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The nomenclatiiral status of this name is uncertain The type 
species apparently is Streptobactenum foetidum 

Streptococceae. The third tribe of the family Coccogenae used by 
De Toni and Trevisan (1889, p 1051) with the following diagnosis 
“Cocci m filamenta moniliformiter concatenati Arthrosporae macro- 
somae m filamentis vel m eorum apicibus obvementes ” The follow- 
ing genera are mcluded Leuconostoc, Schuetzia, Perroncitoa, Babesia, 
and Streptococcus 

Buchanan (1917, p 609) mcluded this as the first tribe of the family 
Coccaceae with the description 

Cells spherical when isolated Usually parasitic, growing well in the absence 
of oxygen, particularly in the presence of carbohydrates, from which acid is devel- 
oped Gas rarely produced Many forms require special media Abundant 
surface growths are rarely developed Planes of fission are commonly parallel, 
resulting in the formation of pairs, or of longer or shorter chains of cells, regular 
packets of cells never formed With the exception of a few strict parasites, the 
cells are Gram-positive Pigment white, orange or none 

The genera Streptococcus, Leuconostoc, Diplococcus, Neissena and 
Staphylococcus are mcluded. 

Wmslow et al (Committee Soc. Am Bact , 1917, p 557 and 1920, 
p 205) give the foUowmg diagnosis 

Parasites (thnvmg only or best on or in the animal body) except genus Leu- 
conostoc Grow well under anaerobic conditions Many forms grow with diflfi- 
culty on serum-free media, none very abundantly Planes of fission usually 
parallel, producing pairs or short or long chains, never packets Generally stain 
by Gram Produce acid but no gas in glucose and generally in lactose broth 
Pigment, if any, white or orange 

Practically the same description is used by Castellam and Chalmers 
(1919, p 924) These authors mclude as genera Ascococcus, Diplo- 
coccus, Streptococcus, Aurococcus and Albococcus 

The name is also used by Bergey et al (1923, p 44) 

Streptococcee A variant of Streptococceae used by Trevisan (1889, 
p- 28) for the third tribe of the suborder Coccogene The description 
IS ^^Cocchi seiiati m fidamenti ” The genera mcluded are Leuconostoc, 
Schuetzia, Perronatoa, Babesia and Streptococcus 

Streptococcos An aberrant spellmg of Streptococcus used by Bill- 
roth (1874, p 10) 

Streptococcus. This name m the form Streptococcos was first used 
by Billroth (1874, p 10) as a designation of a growth form of his pleo- 
"lorphic species, Coccobacteria septica His use of the term was in 
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no sense generic, and he should not be cited as the authority, as is often 
the case (Migula, Winslow, VuiUemm, etc ) 

Cohn at first did not use the name Streptococcus (1875, p 144) m 
the designation of a genus He states “Was Billroth Streptococcus 
nennt, hatte ich selbst als Torula form von Micrococcus bezeichnet ” 
Later, however, he included the genus m the tube Nematogenae He 
described it as containing those organisms whose cells are disposed 
in filaments, filaments unbranched, free, without phycochrome and 
made up of spherical cells However, there seems to be no record of 
any species bemg assigned to it This is essential to the vahdity of 
a genus, hence Cohn cannot be quoted as authority for the genus 

In 1883 (p 27), Ogston agam used the term streptococcus as a form 
group He states 

Micrococcus is met with m two distinct forms, chains and groups They are 
often found together, yet the two are different, and the chain form does not pass 
into the grouped form, nor the grouped into the chain form Throughout this 
paper the term MicrococciLS is used as embracing both forms, the chain coccus is 
often called streptococcus (Billroth), and I shall call the grouped form 
staphylococcus 

Here again the name is not used in a strict generic sense 

Fehleisen (1883) studied the streptococci of erysipelas, and by 
Zopf IS given credit for the name StTeptococcus erysipelatis A careful 
examination of the paper however shows that not once is any bino- 
mial used The orgamsms are designated as ‘‘kettenbildenden Mik- 
lokokken,” ^'Mikrokokkus des Erysipels'' and “Erysipelkokken '' 
He did not use the designation Streptococcus 

Apparently the first valid use of the generic name Streptococcus 
was that of Rosenbach (1884, p 22) He states 

Wollen wir einen Coccus j welcher sich aus mehreren Einzelcoccen zu charak- 
tenstischen Reihen, Ketten, Ringeln oder rosenkranzahnlichen Figuren gruppirt 
mit Ogston, welcher Billroth’s Nomenklatur acceptirt hat, Streptococcus nennen, 
so bezeichnet auch hier dieses Wort nui eine Gattung denn es gibt mehrere Arten, 
welche sich mikroskopisch in gleicher Weise zur Ketten anordnen 

The first species named, that of wound infections, is Streptococcus 
pyogenes, the second, a species previously described by Fehleisen, 
Strept erystpelatos The genus should therefore be ascribed to Rosen- 
bach 

In the third edition of Die Spaltpilze, Zopf (1885, p 61) credits the 
genus to BiUroth He characterizes the genus as containing cocci 
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occurring in chRins, division only in one direction of space The two 
species of Rosenbach are recognized 

Flue^e (1886, p 121) regarded the name as one foi a growth form, 
used it in a genenc sense in naming some rune species Schroeter 
(1886, p 149) added to the description that spores were unknown He 
recognized seven species Forty-seven species of Streptococcus are 
listed by Trevisan (1889, p 29) De Tom and Trevisan (1889, p 
1054) differentiated several closely related genera from Streptococcus, 
lis ting fifty-six species m this genus They stated that arthrospores 
may be found m the chains 

Smce 1890 this genus has been more generally accepted by bactenol- 
ogists t.hfln any other with the possible exception of Micrococcus 
Amnng Hiose who accept the genus m its onginal sense may be listed 
Comil and Babes (1890, p 142), Baumgarten (1890, p 127), Billet 
(1890, p 24), Hueppe (1891, p 30), Sternberg (1892, p 17), Ludwig 

(1892), Fischer (1895, 1897, p 32, and 1903, p 60), Migula (1894, 

p 97, 236 who saj's ‘‘Streptococcus (Billroth) Zopf Die Zellen teilen 
sich nur nach emer Richtung des Raumes, wodurch, wenn sie nach den 
Teilung verbunden bleiben, perlschnurartige Ketten enstehen konnen 
Bewegungsorgane fehlens (Z B Streptococcus erysipelats Fehleisen, 
Str mesenterioides (Cienk))” Migula (1895, 1897, p 46, and 1900, 
p 15), Hewlett (1898), Chester (1897, p 62, 1901, p 55), Lehmann 
and Neumann (1896, p 117, 1901, p 123), Matzuschita (1902), 
Kendall (1902), A J Smith (1902, p 268), Migula (1904), E F Smith 
(1905, p 160), Fluegge (1908), EUis (1909, p 4), Jensen (1909, p 340), 

Heim (1911, p 248), Frost (1911, p 56), Schneider (1912, p 22), 

VuiUemm (1913, p 525) and Lohnis (1913) In 1905 the Winslov.s 
(p 669) emended the charactenzation of the genus to lead as follows 

Parasites, cells normally in short or long chains (under favorable conditions 
sometimes in parrs and small groups — never in large groups or packets) On 
agar streak effused translucent growth with isolated colonies In stab culture, 
little surface growth Sugars fermented with formation of acid 

Buchanan (1915, p 7) reviewed the nomenclatural status of this 
genus and later (1917, p 611) mcluded it as the first genus of the tribe 
Streptococceae with the following description 

Usually parasitic, though able to maintain a saprophytic existence Cells 
usually in chains of greater or less length, the elements of the chains sometimes 
arranged as diplococci, never m packets As a rule Gram-positive Growth on 
surface of usual laboratory media not luxunant Growth better in liquid media 
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containing sugars, which are as a rule fermented with acid production, but rarely 
gas Usually do not liquefy gelatin or reduce nitrates. No formation of zo- 
ogloeal masses in sugar solutions 

The type species is probably Streptococcus pyogenes Rosenbach 

Winslow et al (Committee Soc Am. Bact , 1917, p. 558 and 1920, 
206) also include it m Streptococceae with the following description 

Chiefly parasites Cells normally m short or long chains (under unfavorable 
conditions, sometimes m pairs and small groups, never in large packets) Gener- 
ally stam by Gram Capsules rarely present, no zoogloeal masses On agar 
streak, effused translucent growth, often with isolated colonies In stab culture, 
little surface growth Many sugars fermented with formation of large amount of 
acid, but inulin is rarely attacked Generally fail to liquefy gelatin or reduce 
nitrates 

Type species is Streptococcus pyogenes Rosenbach 

Castellam and Chalmers (1919, p 927) give the following descrip- 
tion 

Streptococceae parasitic in short or long chains or pairs, forming a large quan- 
tity of acid in fermented sugars Haemolysis present or absent Without charac- 
teristic group serum reactions 

T>pe species Streptococcus erysipelatos Fehleisen, 1883 

Beigey et al (1923, p 46) follow the Committee 

The geneiic designation Sti eptococcus Rosenbach (not Billroth) 
would appear to be valid, with Streptococcus pyogenes Rosenbach as 
the type The genus is proposed as a genus conseivandum by Vuille- 
mm (1913, p 525) 

Streptokokken. A variant of Streptococcus used by ceitam German 
wiiteis, as Baumgarten (1890, p 127) 

Streptokokkus A variant spelling of Streptococcus used by vaiious 
Geiman wiiters as Hueppe (1891, p 30) 

Streptomicrococcos. A name applied by Billroth (1874, p 11) to 
a giowth foim of his pleomorphic Coccobactena septica in which the 
cells appeared as small spheres, in chains It is not a generic 
name 

Streptospinllum. The name given by Billet (1890, p 24) to a form 
genus for those spiral rod shaped bacteria which occur m chains It is 
not a vahd generic designation 

Streptothriz. A generic name mtroduced by Corda (1839, p 27) 
for one of the Hyphomycetes The smgle species described, Strepto- 
ihrix fusca, was also figured. This species has been repeatedly figured 
and described m floras The description given by Saccardo (1886, 
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p. 282) IS as follows ^^Hyphae fertiles erectae virgato ramosae, ramis 
ramulisque spiraliter tortis Conidia globosa v ovoidea, in ramulis 
solitaria acrogena, submde pleurogena, sessilia v stipitellata, fusca 
Several species of this genus are listed m Saccardo's Sylloge Fungorum 
Cohn (1875; p 186) used the generic name Streviothnx for a totally 
distinct organism, one of the thread bacteria producmg concretions 
in the lachrymal duct, with the name Streptothnx Foersten This 
species is descnbed by De Tom and Trevisan (1889, p 928) as follows 
^Tilamentis tenuissimis, hyalmis, parallele insimul stratiformi-coahtis 
rectis vel incurvis, sparse irregulariterque ramosis, in fragmenta in- 
aequalia secedentibus ” 

Cohn (1875) confused somewhat this genus with Cladothnx by his 
statement that the jfilaments are cyhndrical, colorless, and with false 
branching He mcluded it m his tribe Nematogenes 
Trevisan (1879, p 139) gave the generic description ^'Somalia 
cylmdnca, leptotnchoidea, mdistmcte articulata, tenerruna, stiicta 
vel auguste spirahe parce ramosa ” He included this genus in his 
subtribe Cladothnceae 

Magnm (1880, p 97) states the filaments to be m the form ^'of Lep- 
tothriXj very slender, colorless, not articulated, straight or slightly 
spiral, a httle branched ” 

Much confusion has arisen in the hterature of recent years due to 
the confusion of Streptothnx Corda, Streptothnx Cohn, Oospora Wall- 
roth, Actinomyces Harz, Nocardia Trevisan, Cladothnx Cohn 
It is probable that all uses of the name Streptothnx not in accord 
with the orgamsm named by Corda are invahd Many authois have 
used Streptothnx in place of Actinomyces {qv) 

De Tom and Trevisan (1889) used the generic name Nocardia 
Gasperim (1889, p 449) identified the Streptothnx Foersten of Cohn 
as a common air form 

Sauvageau and Radais (1892, p 246) called attention to the use of 
Streptothnx by Corda, and urged that the Streptothnx of Cohn was 
a sjmonym of the older name Oospora Wallroth 
Migula (1894, p 237) says ^^Streptothnx Cohn Zellen zu emfachen 
unverzweigten Faden vereimgt Teilung nur nach einer Richtung 
des Raumes Endosppjrenbildung oder erne sonstage besondere Fort- 
pflanzungsform fehlt 

iligula (1897, p 47) gives the following diagnosis of Streptothnx. 
“Zellen zu emfachen, unverzweigten Faden vereimgt Teilung nur 
nach einer Richtung des Raumes Fortpflanzung durch bewegungsloso 
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Conidien ” He has been followed by Chester (1899, p 64) Hewlett 
(1898) groups all thread bacteria under Streptothnx Berestnew (1899, 
p 390) rejected the name as invahd Chester (1901, p 360) uses the 
following definition: 

Cells in their ordinary form as long branched filaments Cultures on solid 
media raised Growth coherent, dry, rough or crumpled, often with a moldy 
appearance due to the formation of aerial hyphae Without endospores, but by 
a multiple segmentation of a filament, the production of short, gonidia like 
bodies 

Lehmann and Neumann (1901, p 128) defimtely discard Strepto- 
thnx in favor of Actinomyces 

A. J Smith (1902, p 270) and Kendall (1902) agree with Chester. 

Petiuschky (1903, 2, 832) includes Actinomyces, Streptothnx, Clado- 
thnx and Leptothnx as ‘^species’' of the Tnchomycetes Streptothnx is 
used as the generic designation of the oigamsms causing mycelomata. 

E F Smith (1905) rejects the name as invahd for a genus of bacteria. 
Foulerton (1906, p 302) according to Musgiave and Clegg (1908, 
p 459) uses the name Streptothnx for the following reasons 

1 He does not consider that Corda’s indefinite use of the term in 1883 should 
make Streptothnx Cohn (1875) untenable 

2 This being acceptable, Streptothnx becomes the correct botanical name b\ 
priority of description 

3 Streptothnx was adopted by the committee of the Pathological Societ\ 

4 It IS by far the most generally used name 

Musgiave and Clegg (1908, p 471) while agreeing that piobably 
Streptothnx Cohn is not tenable, neveitheless adopt it tentati\ely for 
lack of a better designation Joidan (1908) holds Streptothnx to 
be invalid Heim (1911) includes Actinomyces undei Streptothnx 
Petiuschky (1913, p 270) believes that no confusion can arise through 
the use of Streptothnx to designate two such unlike organisms as the 
hyphomycete of Corda and the thread bacteiium of Cohn Streptothnx 
is to be differentiated through its abundant true branching, its ability to 
fragment into segments, its wavy filaments and its chains of comdia 

The name Streptothnx is probably invahd as a generic designation 
among the bacteria 

Streptovibrio. A name given by Maggi (1886, p 176) to a growth 
form of Vihno in which the cells occur in chains 

Sulfomonas. A genus of sulphur bacteria proposed by Orla- Jensen 
(1909, p 313) to include those forms which are not spiral, autotrophic. 
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The genus is included as the first m his family Thobactenaceae Orla- 
Jensen's statement follows 

Ausser den erwahnten Schwefelbaktenen, die also zur vollstandigen Ausnut- 
zung des Schwefelwasserstoffes ausgerustet smd, gibt es nach Natanssohn 
und Beijermck auch Baktenen, die Schwefelwasserstoff nur zu Schwefel 
oxydieren, und somit in demselben Verhaltnis zu den ersteren stehen wie der 
Niirosomonas zum Bacillus mtrator Em solches von Beijermck naher beschrie- 
benes Kurzstabchen, Thiobacillus thioparus, benutzt die Kohlensaure der Luft als 
Kohlenstoffquelle und musz deshalb als eine der alleraltesten Schwefelbaktenen 
betrachtet warden Wir woUen ihm den Gattungsnamen Sulfomonas geben 
Von diesem mikroskopisch nicht zu unterscheiden soil Sulfomonas (Thiobacillus) 
denitnficans sein,der auch autotroph lebt, und welcher Schwefel zu Schwefelsaure 
oxydiert Dies geschieht jedoch nicht mittels des Luftsauerstoffes, sondern mit 
Salpeter als Oxydationsmittel 

5S + 6KNO3 + 2H2O = K2SO + 4KHSO4 + 3N2 + 626 Kal 
6 X 111 2 X 69 338 4X 273 Per Gramm 0,78 Kal 

Dieser Organismus bildet also das naturliche Verbindungsglied zwischen den 
Schwefelbaktenen und den denitnfizierenden Baktenen, welche wir jetzt bespre- 
chen werden Hiermit gehen wir zu den baktenellen Oxydationen uber, die mit- 
tels gebundenen Sauerstoffes zustande kommen 

Tennobactenum This generic name has been used with species 
not closely related Zeidler (1896, p 739) described an acetic acid 
organism from beerwort as Tennobactenum aceh He later states 
that this orgamsm is probably identical with Bact oxydans Henneberg 
Other species as T lutescens, T fuscescens, T mdescens, T album 
and T cr^^/innumhavebeennamedby Lindner (1909, p 508) Henne- 
berg (1909, p 123) states that orgamsms called Termobactenum are 
small actively motile woit bacteria Spores are not produced It is 
a group designation for such forms found in wort as do not belong either 
to the lactic or acetic bacteria They are suppressed by the growth of 
yeasts They are organisms closely related to Bacillus vulgans, the 
old Bacterium termo Zeidler^s orgamsm is not a typical Termobac- 
teiium 

Delbruck (1910, p 66) states that this is a generic designation of 
orgamsms of the type of Bact termo , that the teim was first used by 
Lindner The name has been written Thermobacterium {qv)hy some 
writers The nomenclatural status of the genus is uncertam 
Teimobaktenen. A variant spelling of Termobactenum used by 
Henneberg (1909, p 124) to designate the wort bacteria 
Tetrabactenum. A casual name used by Maggi (1886, p 85) to 
designate a growth form of Bacterium, 
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Tetracoccus. A form genus used by Billet (1890, p 24) to designate 
COCCI which occur m foms The name is rejected by E F Smith 
(1905). Miquel (1891) also used this generic designation 

Apparently the fiist use in a binomial was by Klecki (1894, p. 354) 
who described a species Tetracoccus butyn from rancid butter 

An independent mtroduction of a genus name Tetracoccus is that 
of Orla-Jensen (1919, p 154) He says 

In this genus (Table XXVII) I include all sugar-fermenting micrococci and 
sarcmae From the sugar they form, besides lactic acid, smaller or greater quan- 
tities of acetic acid The quantity of lactic acid was m many cases so small that 
we were not able to determine with certamty of what sort it was As they thus 
stand at the limit of what we will term lactic acid bacteria, we have not sought for 
them systematically, as for the cocci already described, and thus make no claim 
to have found, even approximately, representatives of all species belonging 
thereto, but merely of some of those most frequently met with m the dairy 

The first species named is Tetracoccus hquefaciens (Micrococcus 
casei hquefaciens Orla-Jensen) Others named are Tc casei, Tc 
ma 8 titid 2 S, Tc pyogenes aureus j Tc pyogenes albus and Tc mycoder- 
matus 

Latei (1921, p 268) he states 

The acid forming micrococci and sarcmae I have brought together in the 
genus TetracoccuSj as I believed it to be quite as wrong to draw a limit between the 
micrococci and the sarcmae as between the short- and long-chained streptococci 

Tetradiplococcus. Baitoszewicz and Schwarzwassei (1908, p G14) 
pioposed the name Tetradiplococcus filiformans lodzensis The or- 
ganism was isolated fiom the Lodz tap watei by means of plate culture 
In hanging diop the oigamsm appeals always m the foim of tetiads 
so constiucted that each element of the tetiad is a diplococcus Each 
cell has the foim of the gonococcus The tetiads are actively motile 
in young cultures, but flagella could not be demonstrated The 
tetrads are 4 to Qp in diametei The organism grows well at room 
temperature, but much better at 30 to 37° Gelatin is not hquefied 
The most conspicuous giowth charactei is the foimation of slender 
filaments in broth which use from the bottom of the tube toward the 
mouth The filaments do not develop well at room temperature The 
broth remains clear, but there is a gelatinous deposit In stab cul- 
tures in agar a fir tree growth develops Plate colomes are small, 
white granular known on the surface Gelatm kept at 30° shows the 
filament formation well Practically an obhgate aerobe The cells 
are Gram-positive 
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Apparently this name has not been used in a binomial, and is there- 
fore mvalid 

Tetragenus A name apparently first used as a pseudogeneric 
designation by Kruse (1896, p 94 ) As a bmomial apparently it was 
first used by Vincenzi (1897, p 758) for an organism isolated from a 
lymph node and named Tetragmus atreus A second species Tetro 
gmus tard%Bmnus was named by Altana (1909, p 44) 

If the first species (type) Tetragenus atreus Vincenzi is worthy of 
of genenc designation, the genus is vahd It probably is a synonym 
Tetrakokfcus, A variant spellmg of Tetracocaus used by Klebs 
(1887, p 337) for the species Tetrakokkus vanolae, the cause of variola 
Thennoactinoiayces. A genus described by Tsikhnsky (1899, p 
500) to include two species of thermophihc thread bacteria, TAer- 
moactinomyces vulgans and Th lanug%nosus These orgamsms grow 
at temperatures between 48® and 68 ®C 
Morphologically these species do not differ from the soil species of 
Actinomyces (q v ), of which this name may be legarded as a synonym 
The name is rejected by Erwin F Snuth (1905, p 174) 

Accordmg to Enlows (1920, p 92) the type species is Thermoactin- 
omyces vulgans Tsikhnsky 

Thennobacillus A generic name proposed by Orla-Jensen (1909, 
p 33) to mclude thermophilic rod shaped bacteria, requiring as a 
rule orgamc sources of mtrogen The genus is included in the family 
AlkaUhactenaceae and the order Penthnovnae The description given 
by Jensen is as follows 

Eigentumlich, fur die aeroben BaciUen ist das grosz Temperaturmtervall, 
mnerlialb dessen sie gedeiben konnen Die Heubacillen z B wachsen zwischen 
6 "t 50 Erne weitere Anpassung an die hoheren Temperaturen und damit Abge- 
wohnung von den niedrigen fuhrt zu den thermophilen Baktenen Diese bilden 
Sporen, welche hmsichtlicb ihrer Widerstandsfahigkeit sogar diejemgen der 
Kartoffelbacillen ubertreffen So erklart sich das Phanomen, dasz bochsterili- 
sierte Milch, welche Wochen lang bei 35® unverandert blieb, bisweilen nach weni- 
gen Tagen bei 70 gennnt Eg 'v^are vielleicht angezeigt, Thermobacillus als 
selbstandige Gattung aufzustellen 

Erwm F Smith (1905, p 174 ) includes Thermohacdlus in a hst of 
rejected genera A use of the name earher than that of Jensen has 
not been found 

It is probable that this generic name is synon 3 rmous with Bacillus 
Thennobactenum, Probably a misprmt for Termohactenum 
Fiffinnann (1906, p 8 ) refers to Thermobactenum aceti of Zeidler. 
The name is hsted as mvalid by E F Smith (1905, p 174). 
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Benecke (p 442) makes Thermobacterium Zeidlen a S 3 aionym of 
Bact acetigenum 

As a generic name Thermobactenum was proposed by Orla- Jensen 
(1919) for the thermophihc lactic acid organisms The first species 
mentioned is Thermobactenum bulgancum In addition he names 
Thermobactenum cereale, and Thm lachs It would seem that this 
IS a synonym of Lactobacillus Probably the t 5 ^e species may be 
designated as Thermobactenum bulgancum Orla-Jensen 

Thiobacillus. A generic name used by Beijermck (1904, p. 593) 
for orgamsms oxidizing sulphur, but no|; contaimng sulphur granules 
or bacteriopurpunn The first species named, Thiobacdlus thioparus 
oxidizes H 2 S, Na 2 S 406 and other sulphur compounds for energy, and 
IS oligocarbophilous, utilizing carbonates The orgamsm is motile 
and sporeless The second species Thiobacillus denitnficans when 
grown in the presence of free sulphur, carbonates and mtrates, reduces 
the last with evolution of free mtrogen, oxidizes the sulphur and utilizes 
the inorgamc carbon 

Other species of Thiobacillus have been described by other workers 
as Waksman and Joffe (1922, p 239) who named Thiobacillus thio- 
QXidans 

Apparently the genus is valid, and the type species Thiobacillus 
thioparus Beijerinck 

Bergey et al (1923, p 37) include the genus as the seventh in the 
tribe Nitrobacteieae with the following description 

Small rod-shaped organisms deriving their energy from the oxidation of sul- 
fides, thiosulfates or elementary sulfur, forming sulfur, persulfates, and sulfates 
under acid or alkaline conditions and deriving their carbon from carbon dioxide 
or from bicarbonates and carbonates in solution 

The type species appaiently is Thiobacillus thioparus Beijermck 

Thiobactena. An ordinal name introduced by Migula (1900, p 
1039) to include the sulphur bacteria The diagnosis given is “Zellen 
ohne Centralkorper, aber Schwefeleinschlusse enthaltend, farblos Oder 
duich Bacteriopurpunn losa rot oder violett gefaibt, memals grun ” 
This ordei is recogmzed by E F Smith (1905, p 162), Frost (1911, 
p 60) and others 

VuiUemm (1913, p 522) excludes the entire group from the bacteria 
with the statement that it belongs with the Schizophyceae 

Thiobactenaceae A family of the order Cephahtnchnae created 
by Orla-Jensen (1909, p 303) for organisms which contain sulphur but 
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no bacteiiopnrpuim, and with cells not in thread-like filaments The 
foUowmg genera are included SulfomonaSj Thiomonas^ Thtococcus 
and Thwspirllum There is no genus Thiohacter or Thiohactenum 
hence the family name is incorrectly constituted 

Thiobactenales. An order of bacteria named by Buchanan (1917) 
to include the sulphur bacteria The following is his description 
(1918, p 461) 

Cells various, typically containing either granules of free sulphur, or bacfcerio- 
purpurin, or both, usually growing best m the presence of hydrogen sulphide 
The cells are plant-like, not protozoan-like, not producing a pseudoplasmodium 
or a highly developed encysted resting stage Spores are rarely or never formed 

Classification withm this group is m a very unsatisfactory and very superficial 
state Few mvestigators have studied these forms, and most of the work is old, 
and m need of careful revision Undoubtedly many of the genera are to be 
regarded as growth forms, merely 

Three famihes were recogmzed, Achromatiaceae^ Beggiatoaceae and 
Rhodobactenaceae The order was recogmzed by Winslow et al (Com- 
mittee Soc. Am Bact , 1917, p 549, and 1920, p 196) by Castellani 
and Chalmers (1919, p 924), HeUer (1921, p 449) and Bergey et al 
(1923, p 393). 

Thiocapsa. A genus of sulphur bacteria described by Wmogiadsky 
(1888, p 84) with the species Thiocapsa roseo-persicina The genus 
resembles m the groupmg and multiphcation of the cells the algal genus 
Aphanocapsa Cell division occurs m all directions of space, the cells 
are spherical, with thick confluent membranes, which unite to form a 
structureless gelatinous layer The cells are a bright rose red color 
and contam numerous sulphui granules 

Trevisan (1889, p 28) includes Thocapsa as the fourth genus of the 
tribe Sarcinee The desciiption reads ‘^Cocchi lassamente aggiegati 
in famiglie irregolan nella ganga mucosa disugualmente spianata senza 
forma defimta Temnogenesi in tre direzioni 

De Tom and Trevisan (1889, p 1049) recognize this genus, as do 
Migula (1900, p 1043) (1904, p 146), E F Smith (1905, p 163) and 
Frost (1911, p 61) Smith gives the following description 

Non-swarmmg, globose cells spread out upon the substratum in flat families, 
which are looselj enveloped m a common gelatm The membrane is split by the 
growth of the family, and the cells are separated as if by the swelling of an inter- 
mediate substance 

Orla-Jensen (1909, p 334) incorrectly made this a synonym of 
Rhodocapsa 
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Buchanan (1918, p 467) gave the following geneiic diagnosis (in- 
cluding it as the fouith genus of the tribe Thwcapseae) 

Cell families resembling m grouping and multiplication the cells of the algal 
genus Aphanocapsa Cell division occurs in all directions of space, the cells are 
spherical, with thick confluent membranes, which umte to form a structureless, 
gelatinous layer The cells are of a bright rose red color and contain numerous 
sulphur granules The cells do not swarm 

The type species is Thiocapsa roseo-persicina Winogradsky 

Bergey et al (1923, p 396) followed Buchanan 

Thiocapsaceae. A subfamily desciibed by Migula (1900, p 1042). 
It includes those sulphm bacteiia in which the cells are united into 
famihes, and division of the cells takes place in three directions of 
space The following genera aie included, Thiocystis, Thiocapsa and 
Thiosarcina The subfamily is recognized by Migula (1904, p 146) 
(1905, p 163) by Fiost (1911, p 61) and by Mohsch (1910) 

Thiocapseae A tubal designation pioposed by Buchanan (1918, 
p 467) for the fiist tube of the subfamily Ch omatioideae with the 
following description ^ ^Bacteiia containing both sulphur gianules and 
bacteiiopurpuiin Cells divide m thiee directions of space, umted into 
families 

The genera included t\eie Thiocystis, Thiosphaem, Thtsophaeiion, 
Thiocapsa and Thiosarcina 

Beigey et al (1923, p 395) used the same clesciiption 

Thiococcus. The thud genus of spheiical bulphui bacteiia of the 
family Thiobacteriaceae used by Oiia-Jensen (1909, p 330) He 
mentions as a type a colorless sulphur coccus desenbed by Wanning 
(1876) 

Thiocystis A genus of sulphui bacteiia desenbed by Wmogiadsk} 
(1888, p 60) The spherical cells are massed in small compact families, 
enveloped singly oi seveial together in a gelatinous c}st, and capable 
of sw aiming Ubually 4 to 20 or 30 cells aie united into a single family 
The cells aie light coloied, single cells almost coloiless In masses 
the cells show a beautiful violet oi led-violet color The cells aie fre- 
quently filled with sulphur granules Thiocijsts iiolacea and Th 
rufa weie desenbed 

The genus was included by Tievisan (1889, p 27) as the sixth of 
the tube Ascococcee 

De Tom and Tievisan (1889, p 1040) give the following description 

Cocci globosi vel divisioms tempore globosovoidei, modice numerosi, m muco 
matricali mdulantes, in familia forma mdefinitas, irregulares, parvulas, intus 
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solidas, smgulas vel plures sunul cystidibus umversahbus amplis, crassis homo- 
gems, non lamellosis, gelatinoso-subcartilagineis, involutas, arete consociatis 
C 3 rsti(ie 8 speciales nullae Coccorum divisio alternatim m tres directiones 

The genus is discussed by Migula (1900, p 1042) (1904, p 146) 
E F Smith (1905, p 163) and Frost (1911, p 61) Smith gives the 
foUowmg description: 

Families small, compact, enveloped smgly or several together in a gelatmous 
cyst, capable of swannmg When the families have reached a definite size they 
escape from the gelatinous cyst, the latter either swelling and softenmg uniformly 
or at some particular spot The escaped cells either pass into the swarm stage or 
unite into a larger fused complex of famihes, the individual cells of which sepa- 
rate and swim away only after a long time, and by means of much vigorous 
struggling. 

Orla-Jensen (1909, p 334) incorrectly made this generic name a 
synonym of Ehodocysh^ 

Buchanan (1918, p 466) mclude this as the first genus of the tnbe 
Thiocapseae with the foUowmg description 

Usually 4 to 20 or 30 cells massed mto small, compact families, enveloped 
smgly or several together in a gelatmous cyst, capable of swarming When the 
famihes have reached a definite size they escape from the gelatmous cyst, the lat- 
ter either swellmg and softemng uniformly or at some particular spot The 
escaped cells either pass mto the swarm stage or unit into a larger fused complex 
of families Cells are light colored, single cells almost colorless In masses the 
cells show a beautiful violet or red violet color The cells are frequently quite 
filled with sulphur granules 

The type species is Thiocystis violacea Winogradsky 

Bergey et al (1923, p 395) used the same description 

Thioderma, A name proposed by Miyoshi (1897, p 158) to include 
certain sulphur bacteria Two species were described, Thioderma 
rubrum and Th roseum The later is described as follows Thioderma 
roseum nov gen e spec Cells spheroidal, 2 5/z long and 1 5m wide of 
a hght rose color, containing small, mconspicuous sulphur granules 
Umted mto thm, removable, smootli purple red skin On grass culms, 
leaves, etc , on soil Migula (1900, p 1044) concluded the generic 
name to be a synonym of Lamproqjshs 

Buchanan (1918, p 468) included this as the second genus of the 
tribe Thiopedieae with the following description 

Cells spheroidal, hght rose m color, oontammg small, mconspicuous, sulphur 
granules Umted into thm purplish membrane 

The type species is Thioderma roseum Miyoshi 
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Bergey et al (1923, p 398) used the same description 

Thiodictyon. A genus of sulphur bacteria described by Wmograd- 
sky (1888, p 80) The organisms are rod-shaped, with ends umted 
to form a net work The species Thiod/ictyon ehgans was described 
b}^ this author Wmogradsky gives the foUowmg description of this 
organism 

Die Stabchen sind schlank spindelfonmg, mit scharf zugespitzten Enden, 5jx 
lang, 1,7/t dick, vor der Theilungfast doppelt so lang, nach der Theilung ist das 
eine Ende m der Emsclmuniiig abgerundet, bei weiterem Wachstum spitzt es 
sich wieder zu Auch in gut wachsendem Zustande zeigen die Zellen m iTir fim 
Inhalte die ckaractenstische 'Vacuole, deren Umrisse denen des Stabchens 
parallel sind Das Plasma bildet nur eine sehr schmale wandstandige Schicht, 
in der allem (me in der ^‘Vacuole”) winzige, punktformige Schwefelkomchen em- 
gelagert smd Die Schwefelaufspeicherung ist immer, auch unter den dafur 
gunstigsten Bedmgungen relativ unbedeutend Die Farbung ist so schwach, 
dass die Stabchen bei gewohnlicher Beleuchtung manchmal farblos erschemen, 
T^ennman aber diesselben bei starker Beleuchtung mit dem Abbe ^schen Condensor 
ohne Diaphragma betrachtet, merkt man immer einen schwachen, aber deut- 
lichen violetten Ton (p 82) 

De Tom and Trevisan (1889, p 941) gave the following generic 
description 

Baculi fusiformes vel elhpsoideo-cylmdracei, recti, apicibus conformibus, m 
coenobium reticulatum, Hydrodictyi utriculati coenobia simulans, connexi 
Multiplicatio cinguhs ( ) 5-15-cellularibus qui a colonia matncali movimento 
peculiar! secedunt 

The genus is described by Migula (1900, p 1046) as follows 

Familien aus stabchenformigen, mit ihren Enden zur einem Netz verbundenen 
Zellen bestehend Aus emer anfanglich kompakten Stabchenmasse gehen 
durch allmahhche Umlagerung hydrodictyonartige Zellverbande hervor, die sich 
unter ungunstigen Verhaltmssen wieder in solche kompakte Stabchenmas- 
sen zusammenziehen konnen Die Vermehrung der Familien erfolgt durch Teil- 
ung Oder durch Ablosung langsam beweglichen kleiner Zellverbande 

The genus was noted by Migula (1904, p 146), E F Smith (1905 
p 164) and Frost (1911, p 61) 

Smith gives the generic description as follows 

Families consisting of rod-shaped cells having their ends united into a net 
Out of an originally compact mass of rods there gradually results from re-arrange- 
ment a HydrodictyoTiA^kA cell-union, which under unfavorable conditions, may 
agam draw together into a compact mass of rods The multiplication of the fami- 
lies results from division or by loosenmg of slowly motile small cell-colonies 
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Orla-Jensen (1909, p 334) incorrectly termed this genus a synonym 
of Rhodidzctyon Buchanan (1918, p 469) included this as the second 
genus of the tribe Amoebobacteneae with the following description 

Cells rod-shaped or spindle-shaped, with sharply pointed ends, united into a 
net The compact mass of rods finally assumes an appearance like that of 
Hydrodictyon, Shght violet color 
The type species is Thiodictyon elegans Winogradsky 

Bergey et al (1923, p 399) used the same descnption 
Thiomonas. A genus of sulphur bacteria belonging to the The- 
bactmaceae named by Orla-Jensen (1909, p 330) The organisms 
are not autotrophic, cells rod shaped, not spiral The organisms 
described by Hinze (1903, p 309) and Jegunow (1896, p 11) are as- 
signed to this genus 

Thiopedia, A genus name used by Winogradsky (1888, p 85) 
to include MensmopediaAikB orgamsms with bacterio-purpurin and 
sulphur granules The species described is Th rosea De Tom and 
Trevisan (1889, p 1048) regard this as a synonym of Lampropedia 
Schroeter The genus is discussed by Migula (1900, p 1045) (1904, 
p 146), E F Smith (1905, p 163) and Frost (1911, p 61) Smith 
gives the following description of the genus ^'Families tabular, formed 
of cells arranged m fours, and capable of swarming 
Orla-Jensen (1909, p 334) mcorrectly makes this the genus Rhodo-- 

COCCUSi, 

It seems that Lampropedia has priority over Thiopedia 
Thiopediaceae A subfamily name used by Migula (1900, p 1044) 
to mclude those sulphur bacteria in which the cells are united into 
families and cell division is in two directions of space The only genus 
is Thwpedta Wmogradsky The subfamily is recogmzed by Smith 
(1905, p 163) and Frost (1911, p 61) 

Thiopedieae. The third tribe of the subfamily Chromahoideae as 
named by Buchanan (1918, p 468) with the description * ^Sulphur 
bactena m which the cells are umted mto famihes, and cell division is 
m two directions of space, resultmg in the development of plates of 
cells 

The genera mcluded are Lampropedia and Thoderma 
Bergey et al (1923, p 397) use the same description 
This designation probably should be changed to Lampropedieae^ 
as the tribe does not contam a vahd genus Thiopedia. 

Thiophysa. A generic name given by Hinze (1903, p 310) to a 
sulphur bacterium from the Bay of Naples 
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In der t 3 rpificlien Form kugelige, mit schwefeltropfchen beladene Zellen, welche 
von emer die Heaktionen der Pektmstoffe gebenden Membran ximgrenzt smd 
Der protoplasmatische Wandbeleg umschliesst erne grosse centrale Vakuole, 
erne Zellkern ist nicht nacliweisbar Geisseln fehlen Vor der Teilung streckt 
sich die Zelle m die Lange, schnurt sich biscuitformig em und zerfallt in zwei 
sich spater gebundende kalottenformige Zellen 

One species, Thiophysa vohitans was nam ed The cells vary from 
7 to 18 a 6 m diameter Cells possess power of very slow motion. The 
central portion or ‘Vacuole” contains sulphur 

This genus is recogmzed by Buchanan (1918, p 463) as the second of 
the family Achromahaceae with the description 

Spherical cells laden with sulphur The protoplasmic layer surrounds a large 
central vacuole Cell nucleus not recognized Flagella lackmg Cells elongate 
before division, divide to biscmt-shaped cells Cells 7 to 18/i m diameter 

The t 3 TDe species Thiophysa volutans Hinze was secured from the Bay of Naples 

Bergey et al (1923, p 411) gives the following generic description 

Spherical cells the cell membrane of which is laden with sulphur granules 
The protoplasmic layer surrounds a large central vacuole The oxalate is con- 
tained in the vacuole Cell nucleus not recognized Flagella lacking Cells 
elongate before division, divide into biscuit-shaped cells Cells 7 to 18 microns 
in diameter 

In the presence of an excess of oxygen the sulphur drops disappear and only 
the oxalate remains With a lack of oxygen, in the presence of HoS the oxalate 
disappears and sulphur drops fill the cell 

Thioploca A geneiic name given b}- Lauteiboin (1907, p 238) 
to one of the sulphui bacteiia The genus is placed in the family 
Begqiatoaceae The generic desciiption is 

Faden von Beggiatoaartigem Habitus, mit reichlichem Schwefelkomem, 
beweghch, in oft betrachtlicher Zahl parallel nebenemander verlaufend, zu seil- 
artigen Bundeln vereinigt und verflochten Nach aussen umschlossen von weit 
abstehenden farblosen Gallertrohren, meist mit Schlammpartikeln inkrustiert 
und bisweilen mit ringformigen Einsehnurungen versehen 

The species is described as follows 

Zellen der Faden 5 - 9/4 dick, l-lj mal so long als breit, Gallertschlauche 60- 
160/x dick, bis mehrere Centimeter lang Vorkommen Untersee des Bodensees in 
der Gegend von Ermatingen, m 15-20 m Tiefe des Innere des kalkreichen Grund- 
schlicks durchziehend. 

Buchanan (1918, p 464) gives the foUowmg description The genus 
IS included as the tMrd in the family Beggiatoaceae 
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Filaments Beggiatoa-hke^ with numerous sulphur granules, motile, lying paral- 
lel in considerable numbers, or united in bundles enclosed in a colorless layer of 
gelatin 

The type species, Thioploca sckmidlei Lauterbom has filaments 5 to 9/* thick, 
and gelatmous sheath 50 to 160jtt thick From the ocean bed 

Bergey et al (1923, p. 410) uses the same description and position 
of the genus 

Thiopolycoccus. A genus of sulphur bacteria named by Winogradsky 
(1888, p 79) with one species Thiopolycoccus ruber The description 
given follows 

Die gestaltlosen dichten Aggregate von klemen, lunden, lebhaft gefarbten 
Zellen, welche man zusammen mit Amoehohacter, Lamprocyshs u s w findet, 
gehoren manchmal zu dem m der Ueberschrift genannten Organismus Nur die 
Beobachtung der weiteren Entwicklung dieser sohden Haufchen kann entschei- 
den, ob sie nicht vielleicht zu anderen rothen Zoogloea-Formen, deren Entwicke- 
lung oben geschildert ist gehoren Die Thtopolycoccus-isimilieTi sind, im Gegen- 
satze zu Amoehdbact&ry vollkommen unbeweglich und bilden bei ihrem weiteren 
Wachsthum keine hohlkugeligen Zoogloeen wie LamprocystiSj sondern stellen 
immer grossere oder klemere solide und ganz uregelmassige Coccen- Aggregate 
dar 

De Tom and Trevisan (1889, p 1044) recogmzed the genus and 
gave the foUowmg description 

Cocci globosi vel divisionis tempore ovoidei, numerosissimi, in familias solidas, 
iimnobiles, cumuliformes, sme forma definita, tegumento gelatinoso tenuissimo 
vix conspicuo praeditas, densissime aggregati Coccorum divisio in unam direc- 
tionem Sporae ignotae 

The genus was also described by Migula (1900 II, p 1046) 

Famihen sohd, tmbeweghch, aus klemen, dicht zusammen gepiessten Zellen 
bestehend Vennehrung der Kolonien erfolgt dadurch, dass die Kolomen sich 
an der Oberflache auflocker und zahlreiche kurze Fitzen und Lappen entstehen 
und diese in immer klemer Haufchen zerfallen 

E F Smith (1905 p 164) uses the following description 

Families solid, non-motile, consistmg of small cells closely pressed together 
Multiplication of the colonies by the breaking up of the surface into numerous 
short shreds and lobes which continue to split up into smaller heaps 

Orla- Jensen (1909, p 334) mcorrectly makes this a synonym of 
Rhodopolycoccus 

Buchanan (1918, p 470) made this the fourth genus of the tribe 
Amoehohacteneae with the description 
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Families solid, non-motile, consisting of small cells closely appressed. Multi- 
plication of the colonies by the breaking up of the surface into numerous short 
shreds and lobes which continue to split up into smaller heaps. Cells red. 

The type species is Thiopoly coccus ruber Winogradsky. 

Bergey et al, (1923, p. 400) followed Buchanan, 

Thiosarcina, A generic name proposed by Winogradsky (1888, 
p. 104) for the species Thiosarcina rosea, named Sarci'fyi rosea by 
Schroeter (1886, p. 154). The genus is regarded as a synonym of 
Sarcina by De Toni and Trevisan (1889, p. 1044), The genus has been 
described by Migula (1900, p. 1043) (1904, p. 146), E. F. Smith (1905, 
p. 163), and Frost (1911, p. 61). Smith’s description follows: “Non- 
swarming cells arranged in packet shaped families, corresponding to 
the genus Sarcina in the EuhacteriaceaeJ’ 

Orla-Jensen (1909, p. 334) incorrectly makes this genus a synonym 
of Rhodosardna, 

Buchanan (1918, p. 467) describes this as the fifth genus of the 
tribe Thiocapseae as follows: 

Non-swarming cells arranged in packet shaped families, corresponding to the 
genus Sarcina. Cells red, with sulphur granules. 

The tjrpe species is Thiosarcina rosea (Schroeter) Winogradsky. 

Bergey et al (1923, p. 396) followed Buchanan. 

Thiosphaerella. A generic name given by Nadson (1914, p. 52). 
Enlows (1920, p. 94) gives the following description; 

Type species (monotj^jy). T. amylifera. A sulfur bacterium. Cells are 
round or slightly elliptical, measuring 4.8 by 6/x. A very thick cell membrane 
enveloped in a colorless gelatinous layer. Protoplasm sometimes has a gray- 
green color, and in it are found sulfur granules, and a substance resembling 
starch. Motile. Multiplication by transverse division. Found frequently 
associated with Thiophysa Hinze and Achromatium Schewiakoff. 

Thiosphaera. A genus of sulphur bacteria named by Miyoshi (1897, 
p. 170) with the species Thiosphaera gelaiinosa. The description given 
by Migula (1900, II, p. 1044) is: “Zellen sphaeroeUipsoidisch, 7jU and 
8ju gross, leicht violett gefarbt, nit einer farblosen Gallertsubstanz zu 
einer Familie locker verbunden. Schwefeleinschlusse ziemlich Zahl- 
reich. Schwannfahig.” 

Migula changed the name (p. 1044) to Lamproeystis gelatinosa 
(Miyoshi) Migula. 

The genus is rejected by E. F. Smith (1905, p. 174). 
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Buchanan (1918, p. 466) included this as the second genus of the 
tribe Thocapseae with the description 

Cells sphencal-elhpsoidal, relatively large (7 to S/z) light violet in color, bound 
into loose families by a colorless gelatin Capable of swarming Sulphur inclu- 
sions relatively abundant 

The type species is Thiosphaera gelattnosa Miyoshi 

Bergey et al (1923, p 396) followed Buchanan 

Thioq)haenon. A genus of sulphur bacteria named by Miyoshi 
(1897, p 170) for the species Thosphaenon vtolaceum. The descrip- 
tion given by Migula is, '^Zellen spharo-elhpsoidisch, ca 2 5 und 18 
grosz, violett gefarbt, nut wmzigen Schwefeleinschlussen, durch erne 
gallertartige Substanz zu soliden rundhchen Pamihen verbunden 
Schwaimfahig ” 

Migula calls it Lamprocyshs nolacea (Miyoshi) Mig and says 

Ich halte diese wie die 3 folgenden Arten nicht fur so verschieden von Law- 
procystis roseo-persicina 

An Faden von Thtothnx mvea 

The genus is not accepted by E F Smith (1905, p 174) 

Buchanan includes this as the third genus of Thtocapseae with the 
foUowmg descnption 

Cells sphencal-elhpsoidal, small (d 8 to 2 5n) violet in color, with delicate sul- 
phur mclusions United by means of gelatm into solid spherical families Cap- 
able of swannmg 

The type species is Thiosphaenon tnolaceum Miyoshi 

Bergey et al (1923, p 396) followed Buchanan 

Thiospira. A generic name proposed by Wislouch (1914, p 50) 
Enlows summarizes the description as follows 

Motile, colorless, shghtly curved sulfur spirilla with pointed ends Sulfur 
granules present A few polar flagella T winogradskix (Om^lianski) A giant 
sulfur spirillum 3 byL by 50/x T bxpunctata (Molisch) Small, very delicately 
curved sulfur spirilla 1 7 to 2 4/* by 6 6 to 14#* long 

Bergey (1923, p 411) includes this genus as the third m the family 
Achrmatiaceae with the description '^Colorless, motile, slightly bent, 
somewhat pointed at the ends, with drops of sulphur within the cells 
and a small number of flagella at the ends ” 

The type species may be designated as Thiospira Winogradskyt 
Wislouch 
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Thiospirilltixti. A genus of red sulphur bacteria named by Wino- 
gradsky (1888) to include the spiral sulphur bacteria The genus is 
apparently a synonym of Ophidomonas Ehrenberg (g v ) Two species, 
Thzospmllum sanguineum and Th jenensis are included 

The genus is reduced to subgeneiic rank under Spirillum by De Tom 
and Trevisan (1889, p 1012) It is recogmzed as vahd by Migula 
(1900, II, p 1049), '^Zellen frei, zeitlebens schwannfahig, spirahg ge- 
wunden” (1904, p 146), E F Smith (1905, p 164) and Frost (1911, 
P 62) 

Oila- Jensen (1909, p 330) used this generic name to mclude color- 
less sulphur bacteria of the type described by Omehanski (1905, p 
769) changing the name of the corresponding red forms (mcorrectly) 
to Rhodospinllum 

Enlows (1920, p 94) designates the type species as Thiospinllum 
sanguineum (Ehienberg) Wmogiadsky 

Buchanan (1918, p 471) gives the following description 

Spiral motile bacteria containing sulphur granules and bacteno-purpurm 

The type species is Thiospinllum sanguineum (Ehrenberg) Wmogradsky 

Bergey et al (1923, p 402) followed Buchanan 

Thiothece A genus of sulphm bacteiia named by Wmogradsky 
(1888, p 82) with the species Thiothece gelatinosa Winogradsky 
gives the following desciiption 

Dieser Organismus zeigt in semem Wachsthumsmodus eine vollkommene 
Ueberemstimmung mit der Chroococcaceen-Ga.ti\iTig Apkanotkece Nageli 
Indessen ware eine Vereimgung dieser neuen Gattung mit Aphanvthece unstatt- 
haft Oder wenigstens verfruht Von dieser unterscheidet sie sich durch ihr Pig- 
ment und den Schwefelkornergehalt, hauptsachlich aber durch die Fahigkeit der 
Zellen, in den Schwarmzustand uberzugehen, was bis jetzt unter alien Chro- 
ococcaceen, soviel ich weiss, nicht bei Merismopedia beobachtet worden ist 

De Tom and Trevisan (1889, p 1040) recognize the genus with the 
following diagnosis 

Cocci globosi vel divisionis tempore globosovoidei, pauci, in muco matncali 
sparsi, remoti, cystidibus universahbus amplissimis, crassissimis, persistentibus, 
homogeneis, non lamellosis, gelatinososubcartilagineis, persistentibus, mvoluti 
Cystides speciales nullae Coccorum divisio in unam directionem 

Migula (1900, II, p 1046) (1904, p 146), E F Smith (1905, p 164) 
and Frost (1911, p 61) discuss the genus The description given by 
Smith follows 
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FaoQLiIies enclosed in a thick gelatinous cyst Cells capable of swarming and 
very loosely embedded in a common gelatm When the swarm stage supervenes, 
the cells he more loosely, the gelatin is swollen, and the cells swarm out singly and 
rather irregularly 

OrlarJensen (1909, p 334) renamed this genus Rhodothece 

Buchanan (1918, p. 469) included this as the third genus of the 
tribe Amoebobaderteae with the description 

Cells spherical, m famihes enclosed m a thick, gelatmous cyst Cells capable 
of swarmmg and very loosely embedded m a common gelatm When the swarm 
stage supervenes, the cells he more loosely, the gelatm is swollen, and the cells 
swaim out smgly and rather irregularly 

The type species is Thiotkece gelattnosa Winogradsky 

Bergey et al (1923, p 399) followed Buchanan 

Thiothnx. A genus of sulphur bacteria proposed by Winogradsky 
(1888, p 39) with the following diagnosis 

Faden unbeweghch, geghedert, mit emer zarten Scheide, einen deuthchen 
Gegensatz von Basis und Spitze zeigend, durch em Gallertpolster an feste Gegen- 
stande befestigt, unter normalen Wachsthumsbedmgungen dicht mit Schwefel- 
komem gefuUt, Reproduction durch Stabchengonidien, welche auf festen Gegen- 
standen knechend sich langsam bewegen, nach kurzer Bewegungsdauer sich auf 
verschiedene Gegenstande festsetzen und zu Faden auswachsen 

The genus is recogmzed by many subsequent authors, among them 
Migula (1897, p 40), Fischer (1897, p 32), Migula (1894, p 238) says 
^^Thothnx Winogradsky Unverzweigte in feme Scheiden einge- 
schlossene, unbeweghche Faden mit Teilung der Zellen nach emer 
Richtung des Raumes Die Zellen enthalten Schwefelkornchen),'^ 
Chester (1899, p 64), Migula (1900, p 1039), Chester (1901, p 378), 
Fischer (1903, p 61), E F Smith (1905, p 162), Orla-Jensen (1909), 
Heun (1911, p 254), Frost (1911, p 60) The generic description by 
Smith IS as follows 

Threads attached, not uniformly thick, enveloped in a delicate sheath which is 
not easily demonstrable, non-motile, contents containing sulphur granules The 
threads produce rod-shaped conidia at their end These conidia, which are self- 
motile by means of a slow, creepmg motion, attach themselves by one end to any 
sort of substratum, extrude a shme cushion at the base, bend over ordmarily in 
their middle to a nearly right angle and grow mto a new thread Habitat, hot 
sulphur sprmgs 

Buchanan (1918, p 463) mcluded this genus as the first m the family 
Beggiatoaceae with the following description 
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Filament non-motile, segmented, a defLoite dijOterentiation into base and tip, 
attached, usually filed with sulphur granules The threads produce rod shaped 
conidia at their ends These conidia are self motile by means of a slow creeping 
motion, attach themselves and develop into new threads The habitat is hot 
sulphur springs 

The type species is Thiothnx mvea (Rabenhorst) Winogradsky* 

Bergey et al (1923, p 408) followed Buchanan 

Thiotriz. A variant spelling of Thwthnx used by Schmidt and 
Weis (1902, p 92) It is spelled thus in a key Probably a misprmt, 
as Thiothnx is used later m the text 

Tilletia. A generic name given by Tulasne (1847) to a group of the 
smut fungi According to Trevisan (1879, p 60) several bactena 
were incorrectly placed in the genus by Halher (1869) under the names 
of Tilletia scarlatinosa and Tilletia diphthenca 

Tissienllus. A name proposed by Heller (1922, p 27) for a genus 
of Putnficmdeae with the description 

Putrificoideae that attack sugars and clot milk Slender Gram-negative or 
Gram-positive rods with oval terminal spores Colonies in deep agar have radiate 
periphery and opaque center Frequently intestinal saprophytes 

Type species T paraputnficus (Bacillus paraputrificus defined by Bienstock) 
as described by McIntosh under the name Bacilhs putn ficus Ferments glucose, 
maltose, lactose, sucrose and starch 

Treponema A generic name proposed by Schaudinn (1905, p 
1728) for the species Treponema pallida, the causal orgamsm of syphilis 
This organism was first named Spirochaete pallidum by Schaudinn and 
Hoffmann (1905), latei the generic name Spironema (q v ) was proposed 
by Vuillemin (1905) Schaudinn noted that Spironema was pre- 
occupied, and proposed Treponema A short tune later Microspiro^ 
nema was proposed by Stiles and Pfender (1905) Blanchard (1906, 
p 4) gives the following generic diagnosis 

Corps spirale, non aplati, ^ section cylindrique, eflBile aux extr^mites Un 
flagelle a chaque extremity, pas de membrane ondulante Multiplication par 
division longitudinale, le stade initial pouvant §tre marque par la duplicite du 
flagelle ^ Tune des extremities Une seule ^sp4ce certaine Tr pallidum (Schau- 
dmn (1905) 

This generic name was also used by Swellengrebel (1907, p 582) 
Dobell (1910, p 536) extended the defimtion to include all the spiro- 
chetes parasitic m ammals Dofiein (1911), treats Treponema as a 
subgenus under Spirochaeta Gonder (1914, p 687) gives the following 
descnption 
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Der emzellige Orgamsmus ist stark flexibel, wodurch neben der schrauben oder 
korkzieberartigen Bewegung auch eine scblangelD.de, peitschende Bewegung 
hervorgerufen werden kann Die eng gewundene Spirale bleibt dabei fast unver- 
andert, ist prafomiiert Besonders bei den patbogenen Formen ist die Zabl der 
steilen Windungen anff allend grosz Eme feme plasmatiscbe Hulle (periplast), 
die an den Enden m feinste geiszelartige Fortsatze auslaufen kann, ist jedenfalls 
vorbanden Die Fortpflanzung gesebiebt, soweit bis beute festgestellt werden 
konnte, durcb Langs- oder Querteilung 

Winslow et oX (Committee Soc Am Bact , 1917, p 563) include this 
as genus four of the family Spvrochaetaceae with the description 

Treponema Scbandinn Parasitic and frequently pathogenic forms with undu- 
lating or ngid spinlbform body Without crista or columella With or without 
fiiagelliform tapering ends 

The type species is Treponema pallidum Schaudinn 

Buchanan (1918, p 544) proposed the following description 

Cells slender, spiral, not flattened, attenuated at tips, without crest Multi- 
phcation by longitudinal or by cross division Parasites in warm-blooded anjmals 
Motile 

The type species is Treponema pallida Schaudinn 

Castellam and Chalmers (1919, p 454) include this as the sinde 
genus of the family Treponemidae q v 

Bergey et al (1923, p 426) mclude this genus as the fifth in the 
family Spirochaetaceae with the diagnosis ^Tarasitic and frequently 
pathogemc forms with undulating or rigid spirilliform body Without 
crista or columella With or without fiagelhform tapering end 

Treponemidae. A family name proposed by Schaudinn (1905) ac- 
cordmg to Castellam and Chalmeis (1919, p 454) The latter authors 
give the following description 

Spirochaetacea with a mmute threadlike body twisted into numerous fine 
coils, with pointed tapermg extremities The body is cylindrical on section, 
and not flattened, and the spirals appear preformed There is no undulating 
membrane Transverse and longitudinal division have been observed, the latter 
type being the only one found in cultures 

One genus only. Treponema, is included 

Tnchobactena. A group name proposed by Messea (1891) and 
used by many authors foi the filamentous bacteria 

Tnchobactenaceae. A family of bacteria named by Fischer (1895, 
p 138) to include the filamentous bacteria Fischer's statement 
follows 
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Samtliche Baktenen mochte ich zxmaclist in zwei Orduungen emtheilen, 
die Haplobaktenen, Emzelbaktenen, und die Trickobakterien, Fadenbaktenen. 
Das anterscheidende Merkmal liegt in dem Bau des Vegetationskorpers, der bei 
den Trichobaktenen immer ein unverzweigter oder verzweigter aus einzelnen 
aufgebauter Faden ist, wahrend die Haplobaktenen emen einzelligen Vegeta- 
tionskorper besitzen, der kugelig, stabartig oder scliraubig ist Wenn bei den 
Trichobaktenen die Faden in ihre einzelnen Gbeder zerfallen und diese zu- 
schwarmen, so haben wir hier erne Fortpflanzungs erschemung vor aus, die emzel- 
nen Glieder werden zu Schwarmern, zu Gonidien Der vollendet erwachsene 
Trichobaktenen ‘‘im Faden 

The genera included are Crenothnx^ Thtothnx^ Cladothnx and 
Beggiatoa 

The same family name was used by Orla-Jensen (1909, p 303) 
to designate the typicaUy filamentous water bacteria showmg no 
tendency to the formation of a mycehum The family is included 
in the Ce'p'halotnch%nae, and includes the foUowmg genera, CladothnXj 
LeptothnXj CienothnXj Spirochaeta, Spirophyllum, Beggiatoa and 
Thtothnx 

Trichobactermae. An oidmal name used by Fischer (1897, p 32) 
for bacteria whose ‘Vegetative phase consists of an unbranched or 
branched filament or chain of cells, the individual members of which 
break off as swarm spores (gomdia) ” The order contains the single 
family Tnchobactenaceae 

This name is also used by Schmidt and Weis (1902, p 373) and by 
Frost (1911, p 59) as a name for a suboider 

Trichobaktenen A variant (Geiman) spelling of Tnchobactenaceae 
used by Fischei (1895, p 138) and otheis 

Tnchogenae A sub-family of Schizomycetaceae named by Tievisan 
(1888) De Toni and Trevisan (1889, p 924) give the following 
diagnosis 

Adsunt tres status evolutionis, h e filamenta (indi vidua), baculi, cocci Fila- 
menta (status pnmarms, initialis seu archetypus) turn vagmata turn evaginata, 
ut plurimum basi ab apice superior! distmcta praedita, affixa vel e puncto central! 
radiantia, ranus utrmque (apicibus conformibus) libera Baculi et cocci m 
filamentis inclusi 

This subfamily together with Baculogenae and Coccogenae constitute 
the family Sch%zomycetaceae Tnchogenae is divided mto the following 
tribes, Crenotriceae, Cladotnceaej Kurthieae and Leptotnchieae 

Trichomycetes. A group name used by various writers to mclude 
various genera of the thread bacteria, probably first by Petruschky 
(1903). Jordan (1910, p 411) gives the following discussion 
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The organisms included under this head are filamentous forms and possess 
many characters relatmg them to the group of true molds (Hyphomycetes) rather 
to the bacteria proper (Schizomycetes) They may be said perhaps to stand 
m an intermediate position between the bactena and the higher fungi All have 
a more comphcated cycle of development than has been observed m any of the true 
bactena On the other hand, they are distmguished from the higher fungi by 
the nioTiilftit'ftHR of their filaments and their more simple life-history Among the 
so-called Tnchomycetes themselves great confusion has prevailed both in classi- 
fication and m nomenclature, and there is still far from being any universal agree- 
ment concemmg the subdivision of the group and their designations 

The genera Leptothrtx, Cladothnx, Nocardia, and Actinomyces are 
included 

Petruschky (in Kolle and Wasserman, Vol 5, p 267) includes Actino- 
myces and Streptothnx under the heading of Tnchomycetes but places 
Cladothnx and Leptoihnx with the Tnchobactma 

Heim (1911, p 253) has modified the conception somewhat He 


Der Name ist von J Petruschky fur erne Gruppe von Microorganismen vorge- 
schwungen worden, die man bisher entweder under die Hyphomyzeten emgereiht 
Oder denen man erne besondere Stelle zwischen diesen und den Schizomyceten 
zuerkannt hat Es smd fadenformige Gebilde mit echten Verzweigungen, die 
entweder spitz oder nut emer kolbigen Anschwellung endigen und in ihren Breit- 
endurchmesser die Baktenen nicht betrschtlich ubertreffen 

Diese Eigentumlichkeiten kommen vielen Baktenen unter gewissen Ernah- 
rungsbedmgungen zu, darum ist man geneigt, solche, und zwar msbesondere 
die Tuberkel-, Botz-, Diphthenebazillen und ihre Verwandten hierher zu 
recbnen 

Castellam and Chalmers (1919, p 1040) make this a synonym of 
Nocardiaceae 

Tnchomyzeten A variant of Tnchomycetes used by Heim (1911, 
p 253) 

Tncogene A vanant of Tndiogenae used by Trevisan (1889, p 9) 
for the first suborder of bactena He states “Tre stati di sviluppo 
vegetative 1 Filamenti, 2 Baculi, 3 Cocchi Filamenti, (state 
pnmano, iniziale, archetipo) ora nvestitidi vagina propria ambiente, 
ora non vaginati, per lo piu formti di base distinta dalla estremiU 
supenore, affisi o irradianti da un punto centrales, di rado liben colle 
due estremit^ perfettamente eguali Bacuh e cocchi provenienti dai 
filamenti ” 
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Tyrothrix* A name proposed by Duclaux (1882, p 79) as a generic 
name for bacteria found m cheese The first species named is Tyro- 
thrtx tenms The description is summarized by Migula (1900, p. 
587 under Bacillm tenuis) as follows 

Diese Baktenenart bildet kleme, cylmdrische, lebhaft bewegliche, im Innem 
scheinbar fern granulierte, 0 dicke und 3 0/i lange Stabchen, die oft zn langen 
Faden auswachsen Dieselbe ist sporenbildend, ihre Sporen konnen in alkali- 
schen Nabrmedien em Temperatur von 115°C ertragen Von besonderem Inter- 
esse ist ihr Verhalten in Milch Vor allem wird das Casern gefallt, das Coagulum 
ist jedoch weicher als das durch Lab verursachte Spaterhm beginnt m den 
oberen Schichten die Losung desselben, ist dieselbe beendet, so zeigt das Ganze 
eine opalescierende Flussigkeit Duclaux schliesst aus dieser Erschemung, 
dass Tyrothrix tenms erne labahnliche, Casemfallende Substanz (presure) und 
einen Caseinlosenden Stoff (Casease) abscheidet Diese Substanz wird von 
dieser Species m bestimmten Zeitpunkten m sehr grosser Menge produziert und 
kann durch Alkohol isoliert werden Weigmann stellte die Casease in Substanz 
dar und fand, dass dieselbe, frischer Kasemasse zugesetzt, die Reifung des ICases 
ausserordentlich beschleunigt 

Nach Duclaux’ Ansicht dient die Casease dazu, um das Casein m erne fur die 
Bakterien assmiilierbare Verbmdung (Caseone) zu verwandeln Dieselbe tritt 
in den Lebenskreislauf der Zelle em, um m neue Verbmdungen (Extraktivstoffe"^) 
verwandelt zu werden Das Endprodukt der Zersetzung dieser ^‘Caseone” 
besteht aus emem Gemenge von Ammoniaksalzen, Leucin und TjTosm Tyro- 
thnx tenuis erzeugt m Milchkulturen speciell valeriansaures Ammoniak Gly- 
cerin wird von demselben vollkommen verbrannt und der milchsaure Kalk m 
Calciumkarbonate verwandelt Die nachfolgenden Tjrothrixarten liefern auch 
Casease, jedoch nicht m solcher Menge wie Tyrothnx tenuis 

In addition to this species, six other aeiobic forms were described, 
Tyrothnx fihformts, T distortuSj T gemculatus^ T turgidus, T scabei 
and T virgula, also three anaerobes T urocephalum, T clamforrme 
and T catenula The various species described have little in common 
other than origin 

Maggi (1886, p 17) listed Duclaux^s species with brief descriptions, 
including the genus as valid in his classification 

De Toni and Trevisan (1889, p 963) renamed Tyrothnx tenms as 
Bacillus tenms (Duclaux) Trevisan The other species are distributed 
in Bacillus and Cornilia 

Mac6 states (1897, p 486) 

Duclaux (2) a groups sous la designation de Tyrothnx^ sans toutefois voulou: 
lui attribuer une valeur genenque, toute une sene d’mteressantes especes qu’il 
a rencontrees dans les fermentations des albuminoides, en particuher de la case- 
rne du lait Ces Tyrothrix appartiennent tons au genre Bacillus j tel que nous le 
comprenons ici 
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Migula (1900, II, pp 322-588) has apportioned some ten species 
between the genera Bacillus and Bactmum The genus name is 
rejected by E F Smith (1905, p. 174) 

T*.}>TTmnn and Neumann (1907, p 396) make the foUowmg state- 
ment 

Das Geims Tyrothnx Duclaux fallt mit BaciUus zusammen, es bezeiohnet 
ursprunglicli aus Milch und Ease stammende, sporentragende, langere Faden 
bildende Arten Zwei spezies sind untenbeschreiben Die Tyrothnx arten sind 
neuerdings von Niede (C B L XII 344) mit emem von ihm genau beschriebenen 
BaeiUvs pcavus fur synonym erachtet worden 

The lack of adequacy m the onginal description make determination 
of the nomenclatural status of this genus difficult It is probably a 
synonym of Bacillus Cohn The type species may be designated as 
Tyrothnx tmms 

Ulvina. A generic name apphed as Ulmna aceti to mother of vinegar 
by Kuetzing in the 11th decade of his Algae aquae dulcis (1837) In 
the same year (1837, p 26) the organism is mentioned by name and 
later (p 30) illustrated 

Later (1843, p 149) the following generic description is given 
“Stratum compactmn lubncum ex granulis mmutissimis compositum ” 
Four species are hsted, U. myxophla from sour quince slune, U 
Tubi-r,dcci from fermentmg raspberry juice, V aceh from mother of 
vmegar, and U sambuci from the aqua sambuci flor, of the apothecary 
Naegeh (1849, p 5) mentions Ulvina as a genus to be included 
among the fungi and excluded from the umcellular algae 
In his Species Algarum (1849, p 147) the genenc desciiption is 
“Globuli gonimici mmutissum m stiatum compactum cohaerens 
fluitans coahti " The same four species pieviously described are 
listed Ukina aceti is agam mentioned in 1852, (p 269) 

Eabenhorst (1864, p 8) m a footnote under Subfamiha II, Lepto- 
thncheae says 

Fungorum genera Leptothncheis et Oecillaneis quasi affima 
a CryptoLOCciis Cellulae sphaenoae, m stratum mucosum aggregatae 
b Ulmna Cellulae mmutissunae, m stratum membranaceum coalitae 

Aceordmg to De Tom and Trevisan (1889, p 1021) {g v ) the Ulvina 
aceti was termed Mycoderma aceti by Pasteur (1868, p 106), Bactenum 
aceti by Lsum (1876, p. 257), Torula aceti by Saccardo (1878, p 315), 
BaciUus aceti by Schroeter (1886, p 161) 
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Migula (1900, p 399) gives an incorrect reference to the name Ulvtna 
(Kuetzmg 1837, p 385) 

The name has not been used by recent writers It is rejected by 
E F Smith (1905, p 174) 

It IS probable that Ulvina has priority as a separate generic name 
for the acetic acid bacteria. Howevei, the author of the name un- 
doubtedly was dealing with mixed cultures of such a nature that a 
reasonably certain identification of his species (type) Ulvina acek 
IS probably not piacticable To elmiinate this difficulty, Wmslow et al. 
(Committee Soc Am Bact , 1917) have accepted the later name 
Acetobacter 

Umbma. Accordmg to Migula (1897, p 10) this name was used 
by Naegeli (1848) (should read 1849) in the combination Umhna 
aceh foi the orgamsm forming mother of vinegar 

An examination of Naegeli^s work shows no use of this name, but 
instead (p 5) a statement that Ulvina belongs with the umcellular 
fungi and not the algae 

In 1857 (p 760) he includes Umbma aceh with Nosemaf Bacterium, 
Vibrio, Spirillum Hygroaoas and Sarana in his new group, 
Schizomycetes He says Umbma aceh die Essigmutter, ist mit 
Nosema sehr verwandt, jedoch fallen die Zellen mcht ausemander, 
sondern bleiben vereimgt 

Umbma is a synonym of the older My coderma and Ulvina 

Urobacillus A physiological genus proposed by Miquel (1889, 
p 517) for certain rod shaped bacteria found in decomposing urine 
The species described by Miquel were for the most pait spore-beaimg 
motile rods The fiist species described is Urobacillus Pasteurii and 
may be designated (Enlows, 1920, p 96) as the type 

The name has not appaiently been recogmzed by many authors as 
a tiue geneiic designation It is used by Beijermck (1901, p 40) 
also (1902, p 30) It is rejected by E F Smith (1905) as imalid 
It IS proposed as the third genus of the family Alkalibactei laceae by 
Orla-Jensen (1909, p 339) He sayB, 

Emeu besonderen Zweig der aeroben Bacillen bildet die Gattung Urobacillus 
Diese ist jedoch ohne Zweifel desselben Ursprungs '^le die Gattung Bacillus, 
denn die meisten Proteus Bakterien (auch Lh prodigiosum) hydrolysieren den 
Hamstoff Diese Fahigkeit wird auch bei emzelnen Coli-Arten, vielen Kokken 
und den meisten anaeroben Faulmsbaktenen angetroffen und kann deshalb mcht 
fur sich allem als em Gattungsmerkmal dienen Erne Urobaktene ist erst dann 
tjrpisch, wenn sie sich derart an die durch die Hydrolyse des Hamstoffes hervor- 
gerufene hohe Alkalitat gewohnt hat, dasz sie fur die gewohnlichen Nahrsubstrate 
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au sameempfindlich geworden ist Die ausgesprochensten Urobakterien ver- 
flussigen die Gelatine nicht, denn sie Bedurfen keiner anderen Stickstoffquellen 
als des normalerweise reichlich vorkandenen Hams toff es, und proteolytische 
Hnzycae wurden wegen der gebildeten groszen Ammoniakinenge uberhaupt nicht 
wirken konnen Die Entwickelung zu den, was sonst der Fall ist — ^von gelatme- 
verflussigenden Fonnen Naeh Miquel sollen die wichtigsten stabchenfor- 
migen Urobakterien die folgenden sein 


Nichtsporenbildend 


Urobacillus Miquelii 
Urobacillus Schntzenbergii I 
Urobacillus Scbutzenbergii II 
Urobacillus Freudenreichii 


Gelatmeverflussigend 


Sporenbildend 


Urobacillus Leubei 
Urobacillus Maddoxii 
Urobacillus Pasteum 
Urobacillus Duclauxii 


I N'lchtgelatmeverflussig- 
I end 


Da die drei ersten Arten kerne Sporen bilden, smd sie laut unserer Definition — 
einfacb den Proteus — ^Bakterien zuzuzahlen, Liqmdohactenujn Miquehi bildet 
aucb in der Gelatine die fur diese Gattung charakteristischen bildende Art, Uro- 
bacillus Freudenreichii j und sie nahert sich dadurch wie auch durch die Gelatine- 
verflussigung den altesten Arten der Gattung Bacillus 


Urobaallus is probably best regarded as a synonym of Bacillus^ or 
possibly as a subgenus 

Urobacter. Accordmg to Cohn (1875, p 188), Trecul used the name 
Urobacter as the name of a bacterial genus The original paper has 
not been found Cohn says ‘‘Ebenso hatte Trecul m den geschwanzten 
Bactenen erne selbstandige Gattung erblickt, die er Urobacter nannte 
The name is rejected by E F Smith (1905, p 174) 

Urocephalum. A name used by Trecul (1865, p 432) to designate 
certain granules of uncertam affimties found m decaying plant cells 
The name has apparently never been used in a strict generic sense, 
although Trecul undoubtedly saw bacteria He says 


Malgr^ la van6t4 des formes de ces petits v4g6taux, ou plut6t k cause de cette 
van6t6 mtoe, pmsque Ton passe d’une forme k Pautre par toutes les gradations, 
en raison aussi de Tamidon quMs contiennent, et pour rappeler la ressemblance des 
formes cylmdroides avec les Bact^ries, je crois utile de les r6unir sous le nom 
d^Amylobacier Si on voulait les dmser d’apr^s les formes les plus disparates, 
on pourrait 4tablir trois sous-genres 1° VUrocepkalumf qui comprendrait les 
formes en t^tard, 2° V Amylobacter yrai, auquel seraient attribu4es les formes 
c\lindracees, 3° le Clostridium, qui renfermerait les formes en fuseau 

WTiat Trecul observed were piobably butyric acid bacteria Migula 
(1897, p 324) gives this as a synonym of Clostridium butyricum Praz- 
mowshi 
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The name is rejected by Erwin P Smith (1905, p. 174) 

Urococcus. Urococcus was proposed as a generic name by Kuetzing 
(1849, p 206), for a group of algae This author ascribed the name to 
Hassall (1845, p 322) hut this latter author used the name Ourococcus 
as a subgeneric designation under the genus Haematococcus 

Miquel (1888, p 518) used this as a generic designation for cocci 
bnngmg about ammoniacal fermentation of urea. 

Beijermck (1902, p 37) says 

Pour reconnaitre et distinguer les iirobactines, M Miquel les a elassees en 
coques qu’il designe par le nom d’t/rococcMS, et en baoilles qu’il appelle Urobacil- 
lus Dan le genre phjrsiologique Urococcus il olasse 9, da.ns le genre Urohaeillus 
8 esp^ces 

The descnption and designation of species by Miquel have not been 
found However, Macd states (1912, p 590) that the Micrococcus 
ureae Van Tieghem is probably the Urococcus Van Tieghemi Miquel 

Beijermck (1901, p 54) renamed the Micrococcus ureae Cohn as 
Urococcus ureae 

The nomenclatural status of the genus and the designation of type 
species are unceitain. 

tJrosarcma. A generic name used by Miquel (1888, p 517) for a 
motile sarcina foim in mine It is listed as a sjuionjin of Sarcina by 
De Tom and Trevisan (1889, p 1044) but no species is listed in which 
the name was used Beijeimck (1901, p 43) states that this organism 
is a baciUus It is lejected as a geneiic name by E F Smith (1905, 
P 174) 

Vallonllus A geneiic name pioposed by Hellei (1922, p 16) as 
the se\enth in the Clostridioideae The descnption given is 

Clostndtoideae that do not hquefj gelatin Thej produce gas and acid in meat 
medium but no digestion They clot milk slowly and attack -various sugars 
Rather slender Gram-positive rods with little or no tendencj to form spores 
Form lenticular colonies, “coeurs jaunes,” in deep agar Many invade tissue, 
producing oedema and gas Pathogenicitj transitorj 

Type species V fallax (.Bacillus fallax Wemberg and S4gum) as described by 
the Committee (p 27), the type which ferments glucose, laevulose and maltose 

Vibno. A genetic name pioposed by Muller (1773, p 39) in the 
group Infusoria crassiuscuh with the geneiic descnption “Vermis 
mconspicuus simphcissunus, -teres elongatus ” Other descriptions 
of the genus as taken from the keys are “Tentaculis dost lute, vaganles. 
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organis exteinis nuUis, teretes, corpus elongatum,” “Infusona” “Aqua- 
tici,” ^‘Hyahm,” “Gelaitnosi, Yibrioms species ” “Tentacuhs nullis, 
inconspicui, terms’’ “Vacillantes pelluadi ” The species first described 
IS Vibrio lineola, which would thereby become the type Other species 
named are Vdnio baciUus and Vtbrio undula 
Mueller (1786, p 43) described Vtbno lineola as follows 

Linearis mmutissimus Animalculum omnium minutissimum, monadem ter- 
monem exiguitate, fere superans, Vibnoneque Bacillo tncies minus et prorsus 
diversum Motus tremulus mynadum punctulorum oblongorum obscunorum- 
que in unica guttula, seu undulatio oculo, lenticula maxime amplificante, exhibe- 
tur In mfusione vegetabili substantiam aquae post plures dies fere adimplet, 
in aha foetente ultra tnmestre servata, et m non foetente post menesem Lemna 
cooperta cum Cyclidio glaucomate 

Other species named are V%hrw rugula, V bacillus^ V undulaj 
Y serpens and V Spirillum which quite certainly weie forms now 
included among the bacteiia Altogether some 31 species were de- 
scnbed The fact that the first named orgamsm probably belonged 
to the bacteria, though many of the otheis weie protozoa, makes its 
status in bactenology a matter of concern 
Two hues of study are necessary m determination of the piesent 
nomenclatmal status of this genus Fust, it is of interest to note the 
gradual change in the concept of this genus, and second, to tiace the 
fate of Muller's type species 

Bory de St Vmcent (1826, p 533) included Vibrio as the thud genus 
of his family Vibnomdes The orgamsms are described as linear or 
worm-hke, body diaphanous, attenuate at both tips 
Ehrenberg (1828, p 24) gave the following geneiic diagnosis ^Mni- 
mal Polygastricum, Anenterum, elongatum, monomorphum (con- 
tractions non mcrassatum), tiansveise in multas partes sponte divi- 
duum, ore terminah, corpoie fihfoimi cylmdnco undatim flexili ” 
He included two species of Muellei, V lineola and V rugula 
Ehrenbeig (1838) spht this genus into thiee, Vibiio, Spirillum and 
Spirochaeta Vibno included the orgamsms which are straight rods, 
but aie flexuous when m motion Spirillum included the spiral non- 
flexuous foims, and Spirochaeta the spiral flexuous types He de- 
scribed SIX species in the genus Vibrio^ V lineola^ tremulans, sub- 
tills j rugula j prolifer and bacillus In 1840 he named two organisms 
which can be recogmzed even today. Vibrio syncyaneus from blue 
milk and V synxanthus from yellow miW 
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Fuchs (1841, p 190) also described Vihno cyanogenus and V 
xanthogenus 

Dujardm (1841, p 216) characterized the genus as follows “Coips 
filiforme, plus ou moms distmctement articule par smte, d'une divi- 
sion spontan^e imparfaite, susceptible d’un mouvement ondulatoire 
comme un serpent The family of Vihnonia he characterized as 
^'Animaux sans organes locomoteurs visibles, se mouvent par Feffect 
de leur contractibilite generale ’’ Four species of Vihrio aie recog- 
nized, V Lineola, rugula^ bacillus and so pens 

Leidy (1849, p 228) was apparently the first to suggest the placmg 
of this genus among plants rather than animals He discusteed two 
species which he believes belong to the genus Vibrio, from the coecum 
of Julus He says 

Even those moving filamentary bodies belonging to the genus Vthno, I ana 
inclined to think, are of the character of algous vegetation Their movement is 
no objection to this opinion, for much higher confervae, as the Oscillatonas, are 
endowed with inherent power of movement, not very unlike that of the Vihno, 
and indeed the movement of the latter appears to belong only to one stage of its 
existence Thus, in the toad (Bufo amei icanm), in the stomach and small mtes- 
tme, there exist simple, delicate, filamentary bodies, Tvhich are of three differ- 
ent kinds One is exceedingly minute, forms a single spiral, is endowed with a 
power of rapid movement, and appears to be the Spirillum undida of Ehrenberg, 
the second is an exceedingly minute, straight and short filament, v, ith a mo\ e- 
ment actively molecular in character, and is probably the \ ibrio lineola of the 
same author, the third consists of straight, motionless filaments, measuring 
l/1125th inch long, by 1/15, 000th broad, some were, hovever, twice, or e^en 
thrice this length, but then I could always detect one or two articulationfe, and 
these, in all then characters, excepting want of movement, resemble the Ythno 
In the rectum of the same animal, the same filamentary bodies are found with 
myriads of Bodo iniesiina^ib, but the third species, or longest of the filamentary 
bodies, have increased immensely in numbers, and now possess the mo\ement 
peculiar to the 1 ihno hneola which, however, does not appear to be voluntary, 
but reactionary, they bend and pursue a straight course, until they meet with 
some obstacle, when they instantly move in the opposite direction, either extrem- 
ity forward ” 

Perty (1852) divides the family Vibi lonida into two groups, SpinU 
lina, containing orgamsms in chains or filaments spirally wound and 
Bactenna in which the filaments aie flexuous or straight In the 
group Bactenna three genera were included, Vibrio, Bacterium and 
Metallacter He retamed only two species in Vibrio, V rugula and 
V hneola but recogmzed V syncyaneus and V synxanthus Davame 
(1859) used practically the same definition of the genus 
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According to Trevisan ((1885, p 83), Pacm (1854, p 40) used the 
designation Ythno cholerae for the organism causing Asiatic cholera, 
but a search of the original paper fails to show it The nearest ap- 
proach IS the following statement 

Fmalmente notero che nel flmdo mtestmale trovai ancora una grandessima 
quantita di vibnom, i quah, attesa la loro estrema tenuita, possono facilmente 
passare mosservati, quando siano dispersi in una certa quantity di fluido Questi 
vibnoni avevano una lunghezza di 0 0020 a 40““ , ed un diametro di 0 0005 a 
7^ mentre avevano qualche simighanza al Bacterium termo di Dujardm 

Cohn (1854) concluded the Bactenum termo of Dujardm w£^ the 
Vibno hneola of Ehrenberg, and a result of his study of the organism, 
placed it in the plant kingdom 

Eabenhorst (1865, p 7^) gives the foUowmg generic diagnosis 
'Tnchomata abbreviata filifornua, plus minus distmcte articulata, 
motu proprio, plerumque flexuoso praedita, cytjoplasma palhdum, 
interdum dilute seruginosum, coeruleum vel caesium ” He lists seven 
species, three described by Ehrenberg and four by Mueller 

Cohn (1872, p 178) emended the defimtion of the genus The or- 
gamsms are characterized by the wavy motion of the filaments, which 
by their rotation give the appearance of sinuous motion, and consti- 
tute a transition to the spiral bacteria The two species named are 
Vtbrto rugula and V serpens 

Cohn (1875) mcluded the genus m his tribe Nematogenes Luerssen 
(1879, p 25) used the same defimtion and species Trevisan (1879, 
p 148) gave the following defimtion ^'Somatia cylmdrica, aiticulata, 
vahda, abbreviata, undulato-flexuosa ” The two species listed aie 
V serpens and V rugula This genus is mcluded m the subtnbe 
Euvibnonieae Magmn (1880, p 92) hsts the same species Lehmann 
and Neumann (1901) credit V%hrio cholerae to Buchner (1884) Van 
Tieghem (1884) defined the genus as made up of spiial cells, promptly 
dissociatmg Zopf (1885, p 61) states 'Taden schraubig, m den 
langeren oder kurzeren Gliedern Sporenbildung Trevisan (1885, 
p 83) replaced this with Pacinia with Koch^s co mma bacillus as the 
type Hueppe (1886) included forms with spiral cells, which produce 
endospores and change the cell foim when spores are produced Flugge 
(1886) states that this genus differs from Spirillum in that the spirals 
are not as pronounced Maggi (1886, p 176) mcluded Vibno as 
the first genus of his order Ophidobactenes Schroeter (1886, p 166) 
introduced Microspira with Koch's comma bacillus as the type Hans- 
girg (1888, p 264) makes this the first subgenus of the genus Spvnllum 
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with the definition “Zellen farblos, meist ohne grossere Schwefel- 
kornchen in plasmatischen Inhalte ’’ De Tom and Trevisan (1889, 
p 1005) give the following diagnosis 

Baculi cylmdrici, leviter curvuli v undulatoflexuosi (nunquam spirales), 
plasmate umformiter diffuse mstructi Sporae (endosporae) macrosomae, ovoi- 
deae in baculorum specialium apice claviformi-intumescenti ortae Baculi 
speciales, qui ad sporas ferendas praeparantur, fiunt breviores, crassiores, plas- 
mate tenuissime granuloso 

They hst as species V^bno rugula^ V unnae^ V amphibohis and 
V typhosus 

Billet (1890, p 24) defined the genus as made up of curved or- 
gamsms with a smgle curve 

Sternberg (1892, p 18) makes the following statement 

Filaments flexible, straight or sinuous, movements sinuous A considerable 
number of bacteria which are usually seen as short, curved rods, but which may 
grow out into long, spiral filaments, are described by some authors under the ge- 
neric name Vxhno^ e g , the so-called ^‘comma bacillus*^ of Koch — “Spirillum cho- 
lerae Asiaticae,^^ the spirillum of Finkler and Priori ‘Tibrio proteus,” the spiril- 
lum described by Gameleia — “Vibrio Metschnikovi,” etc These microorganisms 
have not the characters which distinguished the genus Vthno as established by 
Ehrenberg, and we prefer to follow Flugge in describing them under the generic 
name Spirillum 

Among those refeired to by Steinberg who used Vibrio for the short 
spirals are Firtsch (1888, p 369) ■who discussed Vibno proteus (the 
Spirillum of Fmkler and Prioi), Gameleia (1888, p 482) According 
to De Tom and Tievisan (1889, p 1018) the name Vibno cholerae 
was used by Pacini (1854) Pouchet (1849) five yeais before had 
obseived vibiios in cholera stools It is by no means certain, however, 
that these observers actually saw the true comma bacillus, but it is 
not improbable 

Lehmann and Neumann (1896, p 316) give the following description 

Zellen kurz, schwach bogig, starr, kommaartig gekrummt, zuweilen in schrau* 
benartigen Verbanden an einander hangend, stets nur mit einer, ausnahmsweise 
2 endstandigen Geisseln Endosporen fehlen, nach Huppe Bildung von 
Arthrosporen 

Mac6 (1897, p 485) makes the following statement concernmg 
the use of V^brlo 

Le genre Vibrio d^Ehrenberg etait trop peu homogene pour ^tre conserve Le 
plus grand nombre de ses esp^ces sent de vrais BaeilluSj le restant des Spirillum 
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II en reste la denomination francaise de Vibnon, que I’on ne doit paa considerer 
comme un tenne de classification, mais comme une simple expression de valeur 
generale Elle a 6t4 tres employee par I’dcole de Pasteur, qm I’a appliquee a 
bien des Bact4ries mobiles, Mwococcus ou Bacillus Le Vibrion pyogene est un 
Mterococous, le Vibnon lactique, le Vibnon butynque, le Vibnon septique, sont 
des Bacillus 

Fischer (1897, p 32) ascnbes an emendation of Vtbno to Loeffler 
He includes m the genus the veiy shghtly curved rods which are “com- 
ma” shaped, motile, monotrichous, with the type species Vihno 
chohrae-asmticae Lehmann and Neumann (1901, p 126) use this 
same defimtion These authors credit the name Vtbno cholerae to 
Buchner (1884) Migula (1897 and 1900) follows Schroeter (1886) 
m the use of Microspira. 

Matzuschita (1902) defines a Vibno as a short spiral 

E F Smith (1905, p 173) agrees that the ongmal description of 
Vtbno by Muller does not define the orgamsm, and accepts Loeffler’s 
emendation of Vthno with Koch’s comma bacillus as the type 

Blanchard (1906, p 1) credits Vtbno to Ehrenberg (1838) with 
V comma as the type 

Flugge (1908) mcludes m Vthno all comma shaped organisms with 
polar flagella, all gram negative 

Vuillemm (1913, p 518) concludes that Vibno as a genenc name 
should be suppressed because of its varied uses and beheves that if 
the short spirals are worthy of genenc recogmtion, the name Mtcro- 
sptra should be used 

Lohnis (1913) accepts the defimtion of Vibno as a comma shaped 
rod 

Winslow et al (Committee Soc Am Bact , 1917, p 556) used the 
followmg definition, mdudmg Vtbno as the first genus of Sptnllaeeae 

Cells short bent rods, ngid, single or umted mto spirals Motile by means of 
a smgle (rarely two or three) polar flagellum, which is usually relatively short 
Many species hquefy gelatm and are active ammomfiers Aerobic and facul- 
tative No endospores Usually Gram-negative Water forms, a few 
parasites 

The type species is Vibno cholerae (Koch) Buchner 

Buchanan (1918, p 178) followed the committee, using the followmg 
diagnosis 

Short, bent rods, sometimes almost straight Motile by means of a single 
(rarely 2 or 3) polar flagellum ASrobie, and facultative Grow well on ordinary 
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media Frequently liquefy gelatin Not enlarged near center No spores 
Usually Gram-negative 

The type species is Vibrio cholerae 

Castellani and Chalmers (1919, p 962) state 

Spirillaceae motile, with short comma-like cells, possessing one, rarely more, 
flagellum at one, rarely at both ends 

Type It is difficult to decide which is the type of this genus so defined 
Remarks The important species is the Vibrio comma Koch, 1884 , which is the 
cause of Asiatic cholera, but there are many others which cause paracholera 

Bergey et al (1923, p 77) followed Castellam and Chalmers 
It IS apparent that the modern use of the term Vibrio is not con- 
sistent with the conception of Vibrio hneola as the type Apparently 
either the genus should be dropped as havmg a type species that cannot 
be identified, or there should be an agreement that Vibno cholerae j 
a somewhat arbitrary choice, shall be selected as the type The latter 
alternative is the one here adopted 
Vibnon. A casual name for bacteria apparently first used by Pas- 
teur (1876) in the phrase ^ vibnon septique Not a generic name 
Vibnoma. A family of protozoa used by Ehrenberg (1838) to in- 
clude the genera Bactenwn^ Spirillum, Vibrio, Spirochaeta and Spiro- 
discus 

Perty (1952, p 179) used this as the single family of his Sectio Lam- 
piozoidia It contained two subfamilies Spinllina and Bacterma 
It has also been used m a sense eqmvalent to ^‘bactena’^ (Quart 
Jouin Mic Sci , 1855, p 205) 

Vibnomdes. The sixth family^ of the first oider Gymnodes of Boiy 
de St Vincent's (1826, p 533) gioup Microscopique 
The Older Gymnodes is described as without tests, peifectly smooth, 
without cilia or othei vibratile organs The family is characteiized 
as without appendages, linear or wormhke Five genera aie included, 
Spvilina, Melanella, Vibrio, Lacnmatoria and Pupella 
Vibnomeae. A tribe of bacteria created by Trevisan (1879, p 
137) with the following desciiption 

Bacteriaceae pluncellulares Indi vidua e celluiis plunbus in somatia saepc 
filiformia dispositis conflata Sporae mtra somatium matncale uniseriales 
Multiplicatio divisione somatiorum vegetativa semper ad eandem directionem 
longitudinalem 

It was divided into the subtribes Euvibnonieae, Myconostoceae and 
Cladothnceae, 



528 


GBNBEAIi STSTBiMATIC BACTBBIOLOGT 


Vibriomens. The single family of the first order of the Infusoria 
named by Dnjardm (1841, p 209) The diagnosis given is '"Animaux 
filiformes extr^mement minces, sans orgamsation appreciable, sans 
organes locomoteurs visibles ” Three gtenera are included Bao- 
tenunif Vtbno and Spirillum 

Vibriothra. A generic name proposed by Castellani (1917) Cas- 
tellam and Chalmers (1919, p 1068) give the following description 

The mycelial articles are motile, of very different shape bacillary, vibno- 
Kke, spinllum-like, at times club-ended Globular or pear-shaped bodies of very 
variable size may be present Gram-negative, not acid-fast Cultivable on 
ordinary media 

Type species Vibrwthnx zeylanica Castellani, 1910 

Synonyms Sp%r%llum zeylanicum Castellani, 1910, Vibrio zeylanicus Cas- 
tellani, 1913, Bacillus zeylanicus CssiellBSiij 1913, Vibriothnx zeylanica O&BteWeim, 
1917, Spirobacillus zeylanicus Castellam, Spagnolo, and Russo, 1918 

Remarks Very polymorphic organism vibrio-like, bacillus-like, and undulating 
forms being often found in the same preparation Very small, medium size, and 
occasionally large roundish bodies are at times observed, andclub-likeiormsmay 
also be present 

The organism is motile. Gram-negative, not acid-fast Easily grown on ordinary 
media On potato the growth is often of a reddish colour In broth there is 
often a pellicle , preparations from the fluid medium generally show a predominance 
of vibrio-like or bacillary forms, while in the pellicle long undulating forms are 
often found On MacConkey’s medium the colonies are white, and somewhat 
resemble those of the typhoid-dysentery group The organism does not ferment 
any of the usual laboratory carbohydrates or alcohols glucose, levulose, galactose, 
maltose, lactose, saccharose, mannitol, dulcite, raj05nose There is, in fact, 
frequently a production of alkalinity Milk is not clotted and is rendered al- 
kaline, and certain strains after several weeks may induce a certain degree of pep- 
tomzation The great majority of strains are non-pathogenic to rabbits and 
guinea-pigs 

Wembergillus. A generic name proposed by Heller (1922, p 31) 
with the foUowmg description 

Highly proteolytic Putrificoideae that m meat medium cause the formation of 
balls of ammo-acid crystals They digest the meat particles till their bulk is 
greatly reduced and form large amounts of ammonia, ammo-nitrogen and fatty 
acids They digest the casein in milk rapidly Attack few or no sugars Pro- 
duce little or no gas m agar media Gram-positive or Gram-negative rods with 
sub-terminal oval spores Colonies in deep agar small, delicate woolly structures 
May invade living tissue in company with other organisms, or at times alone, 
producing a rapid and complete digestion of muscular and connective tissue 
structures 

flype species W histolyticus (Bacillus histolyticus Weinberg and Sdguin) as 
described by Henry (p 370) Weinberg and S4guin and the Committee allow con- 
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siderable variation in characters for the strains termed by them BacilltLS kisio- 
lyticus 

Welchillus. A generic name proposed by Heller (1922, p 18) with 
the following description 

Clostridioideae that liquefy gelatin but do not produce hydrogen suldd de- 
monstrable by lead-acetate-paper test in blood-broth They produce much acid 
and gas on meat medium, but they do not digest it, nor do they digest casein, 
coagulated serum, or egg-white They produce stormy fermentation of milk 
and attack many sugars vigorously Their multiplication is extraordinarily 
rapid, they are killed by their own growth products in acid media, in which 
they fail to sporulate Deeply Gram-positive non-flagellate rods with square 
ends They produce oval subterminal or median spores in alkaline media, or 
in media free of fermentable carbohydrates, these spores do not bulge the sides 
of the bacilli When growing rapidly the rods are very short, and resemble 
closely no other type here listed except Stoddard^llus When growing slowly 
the rods are less abundant and longer, and may be mistaken for Martellillus 
and similar organisms Typically intestinal saprophytes, ubiquitous Many 
strains produce toxin and invade tissue, forming gas, and causing the forma- 
tion of oedema, and in many cases causing the disintegration of muscle 
and of connective tissue without the production of a foul odor This dis- 
integration occurs only %n vivo^ and is probably due to the enzymes of the host 
tissue Welchillus are the most frequent anaerobic invaders noted on the hospital 
autopsy table The organisms are present in human intestines Causative agents 
of a probably greatly overestimated percentage of gas gangrene cases follo'^\ mg 
war wounds Comparatively rare as animal invaders 

Type species W aeiogenes (Bacillus aer ogenes^apsulatus Welch and Nuttall) 
type I as defined by Simmonds (t j pe IV of Esty ) Ferments besides other car- 
bohydrates, inulin and gl} cerol Usually pathogenic for guinea pigs 

Wesenbergus A genenc name pioposed by Castellani and Chal- 
mers (1919, p 934) foi the eighth genus of the tube Ebertheae with the 
following description 

Ebertheae ^hich ferment glucose completely and lactose partially producing 
acid, but no gas Milk not clotted 

Type species Wesenbergus wesenhergi Castellani, 1913. 

Winogradskya A generic name proposed by Trevisan (1889, p 
12) De Tom and Trevisan (1889, p 1028) give the following descrip- 
tion “Baculi cylmdracei et filamenta aggregata m famihas zooglaei- 
cas repetite ramosas, capsula tenui gelatmosa inclusa Sporae 
ignotae ” 

One species is included Winogradskya ramigera (Itzig) Trev. 
This is the Zoogloea ramigera Itzigsohn 

The genus is probably not tenable 
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Zaogalactina. A variant of the generic name Zoagalactina used by 
Sette (1824, p. 51) for an organism which in 1819 caused red spots to 
appear in various food stuffs such as bread, macaroni, rice, etc. Trev- 
isan (1887, p. 278) says: 

Vincenzo Sette delegate d’officio ad investigare le cause del fenomeno che il 
fanatesmo del popoli attribuiva ad un potere sopranaturele, mise in chiara pel 
prime che la cagione unica n^era un frungo nuovo di genere e di specie, cui impose 
il binomio Zctogclcictinci imetropha, Che se ventiquattie ann ipiu tardi flhrenberg 
erroneamente riferendo la Zciogdlo^tind de Sette alle Monadi tragli Inf user], 
Tappello Monas prodigiosa, non per questo, per la volgare legge id priorito pot- 
rebbe essere posposto il piu antico nome specific; und eche come vel 1879 in quest 
’aula medesima proposi che aversse a chiamarsi MicrococciLs imetrophus d’ora 
umanza dovrebbe dirsi Bacillus imetrophus. 

The priority of Zaogalactina, or rather its definition was questioned 
by Schroeter (1872, p. 109). He says: 

Sette beschrieb die rothen Schleimklumpschen schon 1824 als Zoogalactina 
imetropha, sah aber die einzelnen, sie constituirenden Organismen nicht, dess- 
halb kann dieser Name keine Prioritat fur die Beziechung der Korperchen bean- 
spruchen. 

He further states that he has found in potatoes red slimy drops 
which were not bacteria, but yeasts. He contends that Setters type 
is therefore not recognizable and should be abandoned. 

The name Serratia {q.v,) evidently has priority. 

Zoagalactina. Enlows (1920, p. 98) states that this is the original 
spelling for Zaogalactina (g.i’.). 

Zoogalactina. A variant spelling of Zaogalactina used by Schroeter 
(1872, p. 109) and others. 

Zoogloea. A generic name proposed by Cohn (1854, p. 123). He 
gave the following description: 

Cellulae minimae bacilliformes hyaline, gelatina hyalina in mass as globosas, 
uvaeformes, mox membranaceae consociatae, dein singulae elapae, per aquam 
vacillantes. The species named was Zoogloea termo, 

Itzigsohn (1867) named an organism Zoogloea ramigera, Bollinger 
(1870, p. 583) used the name Zoogloea pulmonis egui, Billroth (1874, 
p. 6) proposed that the terms Coccoglia or Gliacoccos should be sub- 
stituted for Zoogloea, Eberth (1873) named an organism Zoogloea 
Beigeliana, Cohn definitely abandoned Zoogloea (1872b, p. 141) 
as a generic designation believing that this was simply a growth form. 
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Since that tune the name has not been used except as a casual name 
VuiUemm (1913, p 526) designates this as a form genus to be pre- 
served 

The generic name is probably invahd because not based upon pure 
culture 

Zopfeae. A name proposed by Winslow et al (Comnoittee Soc. 
Am Bact , 1920, p 209) for the third tribe of the family Bacienaceae 
with the followmg description “Gram-positive rods, growmg freely 
on artificial media Not attacking carbohydrates 

The smgle genus is Zopfius 

The tribe is included by Bergey et al (1923, p 193) as the fifth 
in the family Bacienaceae 

The correct speUing of this name probably is Zopjieae 

Zopfiella. A genus proposed by Trevisan (1885, p 4) with the 
species Zopfiella tumescens, {Bacillus tumescens). The description 
given IS as follows 

Tre stadi di sviluppo vegetative 1 Filamenti 2 Bacilh 3 Cocchi 
Filamenti (stadio protoplastico tipico) cilmdnci, articolati, micolon, diritti 
Bacilli (stadio transitorio) cilmdnci, inarticolati, filiformi macrobacilli e micro- 
bacilli Cocchi (stadio finale) denvati da microbacilli, d appnma in brevi monili, 
indo liben Spore proven lenti 

The name was later abandoned (De Tom and Trevisan, 1889, p 
972) becoming a synon 3 mi of Bacillus 

Zopfius, A geneiic name pioposed by Wenner and Rettger (1919, 
p 334) The generic description is summaiized by Enlows as folio vs 

Cells rod-shaped, usually about 0 8 by 3 in size, have somewhat rounded 
ends, and in young cultures occur in long evenly curved chains Gram-positive 
Motile by means of peritnchiate flagella No spores No capsules Faculta- 
tive anaerobes N o visible change in litmus milk Gelatin not liquefled and none 
of the carbohydrates are attacked A more or less characteristic spider-web 
growth on agar and gelatin plates, but inoculations in the condensation water of 
agar slants do not result in a spreading over the surface such as occurs in the 
genus Proteus The authors include here Bacterium zopfii Kurth, and Proteus 
zenken Hauser, which they regard as identical, alter a study of a number of strains 
of each type findmg few differentiating properties See Proteus (Hauser) em 
Wenner and Rettger The name Zopfius havmg been chosen as the name for 
new genus, the type species (by virtual tautonomy) would be Zopfius zopfii 
(Kurth) Wenner and Better 

Winslow et al (Committee Soc Am Bact , 1920, p 210) include 
this as the smgle genus of the tribe Zopfece, with the following character- 
ization. 
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Long rods occurring in evenly curved chains Gram positive Motile 
Proteus-like growth on media Facultative anaerobes Carbohydrates and 
gelatm not attacked, hydrogen sulphide not formed 
Type species, % zopfii (Eurth) Wenner and Rettger 

Bergey d d (1923, p 193) include this genus in the tribe Zopfeae 
Apparently this name is an exact synonym of Kurthm which has 
priority Both are based on the same type species 
Zygohactenum. According to De Tom and Trevisan (1889, p 
1023) this generic name was used by Maggi (1887, p 318) for the 
species Zygokcknum mtrom which is regarded by the former as a 
synonym of Badmum limh (Mueller) Cohn 
Zymosobs. A generic name proposed by Salisbury (1868) Enlows 
(1920, p 99) gives the followmg summary 

Z Ttgukm Spores very minute well defined m outline, and uniform m size 
and shape Multiply by duphcate segmentation, and develop into filaments 
with great rapidity Filaments are well defined, uniform in diameter, and have 
cross markmgs or interruptions m the mside tubular membrane at regular inter- 
vals, hence its name Found m human blood 
Z eicdans The filaments m their early stages of development are mostly 
monilifonn The more mature filaments have the outside tube continuous and 
uniform m diameter, while the inside membrane has not only interruptions at 
irregular mtervals, but the interruptions are of variable length Where the 
inside membrane occurs it affords a double wall to the tube and communicates 
greater opacity than have the intervemng spaces Found in the freshly drawn 
blood of horses affected by a fatal disease characterized by a remittent fever 
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ttvaxj 173 

Allalibactenaceae, 69, 71, 173, 202, 
358, 419, 500, 519 
Alkahgenes, 173, 243 
faecaliSj 243 

Allococcaceae, 51, 60, 174 
Amarantaceaef 260 
Amencan Code, 145 
Amoebohacter, 36, 42, 55, 70, 85, 174, 
175, 176, 186, 508 
bacillosus, 174, 175 
granulaj 174, 176 
roseuSj 174, 175 
Amoebobactereae, 176 
Amoebobactenaceaej 55, 63, 175, 176 
Amoebohactenae, 42 
Amoebobacteneaej 84, 85, 174, 176, 186, 
256, 506, 508, 512 
Amoebobactennaei 176 
Amoebobactencndeae, 176 
Amoehommas, 70, 176 
Amphitncka, 177 

Amylobacter, 19, 177, 268, 269, 287, 520 
butyhcus, 177 
eihyhcus, 177 
Amylobalter, 178, 268 
Anabaenaj 23 
Anacardtaceae, 449 
AnacystiSj 37 
Antlirax group, 66 
Aphanerogliaj 178, 433 
aquae potabths, 178 
Aphanocapsa, 22, 37, 502, 503 
Aphanothece, 22, 37, 511 
clathratifonmSy 417 
luteola, 461 

Aplanobacter, 61, 178, 179, 211, 225, 
429, 430 

Arloingillus, 102, 179, 267, 370 
Chauvoetf 102, 179 
ArtkrohaczUus, 179 
ArtkrobacteTj 48, 179 
ArihTobactenacemj 179, 181 
Artkrobactenum, 29, 180, 181, 199 
acetij 180 

Artkrobactndium, 49, 180 
Artkrobactnllumi 49, 180, 232 
Artkrobactrtmumf 49, 180, 233 


Arthrobaktenaceen, 181 
ArthrohaUenum, 179, 181 
Arthrohokkaceen, 181 
Artkromitus, 18, 181, 182, 183 
batrachorumy 183 
cnstatuSj 181, 182, 332 

mtiduSj 181, 182 
Arthrospirobactenum, 183 
Arthro-Spirobactenumj 184 
Arthrosptrobaktenaceen, 184 
Arthrostreptococcusj 184 
Arthro-Streptokoklusj 181, 184 
AscohacilluSj 184, 185, 186, 434 
aquaiihSf 185, 186 
citreus, 184, 185 
sacchan, 185 
Ascobactena, 30, 185 
vlvzna, 185, 186 
Ascobactenunfiy 43, 185, 186 
aguatiUy 186 
luteum, 185, 186 

Ascococceaey 35, 41, 176, 186, 250, 274, 
306, 315 

Ascococceey 274, 503 
Ascococcosj 186, 187, 272 
parvus, 187, 188 

Ascococcus, 22, 23, 25, 27, 29, 31, 32, 33, 
35, 37, 38, 41, 43, 45, 65, 91, 186, 
187, 188, 189, 287, 306, 356, 375, 
376, 389, 411, 458, 492 
Btllrothi, 23, 187, 188, 189, 190, 191 
Billrothi var thermoph%lus, 189 
buccahs, 189 
cantabndgensis, 190 
cellarts, 189 
equi, 190 

mesentermdes, 24, 188, 190, 355, 356 
mbrans, 188 
AscokokkuSj 191 
Askokokkus, 181, 191 
Astasia, 53, 81, 191, 203 
asterospora, 53, 191 
Asterococcus, 72, 81, 191, 329. 

mycoides, 192 
Astrobacter, 54, 192, 412 
Athiorhodaceae, 63, 192, 444, 445, 446 
Aurococcus, 61, 65, 92, 172, 193, 411, 
456, 488, 492 
aurantiacus, 193 
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Aurococcus aureus^ 193 
molhSj 193 
Authority, 111 

Azotohacter, 58, 69, 74, 81, 87, 89, 96, 
98, 103, 193, 194, 195, 340, 400, 410, 
444 

ckroococcwn, 194 

Azotobactereae, 96, 103, 196, 400, 444 
Azotohacterieae, 195 
AzotomonaSj 194, 195, 434 

Babesia, 42, 195, 492 
erysipeloides, 195 
xanthopyreiica, 195 

Bacillaceae, 51, 59, 60, 66, 73, 87, 88, 
91, 92, 95, 99, 103, 106, 195, 196, 
197, 209, 211, 230, 232, 243, 266, 
269, 297, 298, 299, 309, 322, 325, 
326, 367, 400, 414, 432 
Bacillacei, 195, 197 

Bacilleae, 40, 51, 60, 80, 92, 94, 95, 
196, 197, 223, 233, 410, 415, 471 
Bacillee, 197, 200, 234, 267, 278, 360, 
409 

Bacillei, 48, 196, 197 
Bacillococcus, 197 
Bacillopsis, 198 
stylopygae, 198 

Bacillus, 21, 22 26, 27, 28, 29, 30, 31, 
32, 33, 35, 37, 38, 40, 43, 44, 45, 46, 
47, 48, 50, 51, 53, 54, 57, 58, 59, 
60, 66, 67, 71, 73, 74, 75, 77, 78, 80, 
81, 90, 94, 99, 106, 153, 159, 163, 
173, 178, 191, 194, 196, 197, 198, 

199, 200, 201, 202, 203, 204, 205, 

206, 207, 218, 219, 221, 222, 223, 

225, 231, 234, 235, 257, 267, 275, 

288, 289, 290, 297, 300, 303, 306, 

308, 311, 312, 314, 322, 327, 339, 

347, 369, 370, 371, 382, 392, 420, 

429, 432, 434, 444, 447, 462, 463, 

464, 472, 475, 487, 490, 491, 500, 

517, 518, 519, 520, 525, 526, 531 
aceti, 152, 518 
acidophilus, 373 
aerofoetidus, 463 
aerogenes capsulatus, 101, 529 
alvei, 278 


amylohacter, 177, 267, 268, 269, 323 
anthracis, 21, 178, 198, 199, 201, 211, 
491 

azotohacter, 194 

asterosporus, 191 

hifermentansj 361 

hifermentans sporogenes, 361, 438 

botulinus, 66, 302 

hulgaricus, 296 

hutschhi, 366 

camptospora, 183 

carotarum, 201 

caucasicus, 296 

chauvoei, 244 

cholerae-asiaticae, 409 

cholerae-gallinarum, 337 

chroococcus, 194 

citreus, 185 

cochleanus, 101, 314 

coll communis, 170 

crassus, 429 

demtnficans, 288 

demtnficans II, 287 

denitrificans agihs, 287 

egens, 101, 490 

ententidis sporogenes, 179, 370. 

erythromyxa, 446 

erythrospora, 491 

fallax, 101, 521 

fehs, 274 

flexihs, 366 

fusiformis, 314 

gigas, 491 

hastilis, 360 

histolyticus, 528, 529 

hortulensis, 452 

imetrophus, 464, 530 

lactis aerogenes, 169 

lacunatus, 291 

lehenis, 296 

hodermos, 324 

hquefaciens, 170 

marcescens, 464 

maximum buccalis, 366 

megatherium, 452 

multi fermentans tenalbus, 101. 

mycoides, 202 

mtrator, 498 
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Bacillus oedematis maligni, 405, 438 
oligocarbophilus, 159 
panioirophus, 331 
paraputnficuSj 513 
parasporogenes, 370 
parvus, 518 
perfnngens, 361, 438 
perlibraius, 290 
peromelia, 411 
prodigiosus, 15, 358, 465 
putnficus, 438, 439, 513 
pyemtae cumcuh, 439 
pyocyaneus, 229, 233 
radicicola, 425, 443 
radiohacter, 440 
ramosus, 191 
rhisiopathiae suis, 304 
saccharo-^tyncus, 268 
sanguineus, 257 
schuetzenhachii, 152, 153 
solmsii, 290 
sphencndes, 100, 297 
spirogyra, 366 
sporogenes, 370 

suhhhs, 21, 53, 178, 191, 198, 201, 
202, 203, 204, 267, 296, 306, 307, 
369, 370, 491 
suhtihs var cellans, 392 
synxanthus, 229 
tenuis, 517 
tertius, 101, 329 
tetam, 398 

tetanomorphus, 100, 359 
tumescens, 531 
typhosus, 369 
ulna, 21, 198, 389 
violaceus, 284, 358 
vulgans, 498 
welchii, 370, 371 
seylamca, 528 

Bactereae, 96, 104, 105, 173, 205, 212, 
306, 433 

Bacteria, 99, 100, 205, 309, 310, 394 

Bactenaceae, 24, 29, 34, 35, 37, 43, 46, 
47, 48, 49, 52, 54, 56, 57, 58, 72, 
74, 79, 80, 87, 89, 90, 96, 99, 102, 
103, 104, 156, 178, 197, 205, 206, 
207, 208, 209, 212, 230, 234, 242, 


243, 247, 260, 279, 299, 302, 303, 
307, 308, 309, 328, 329, 338, 378, 
384, 475, 531 
Bactenaceen, 206, 208 
Bactenacees, 207, 208 
Bactenacei, 33, 207, 208 
Bactenales, 209, 460 
Bactendia, 209 
Bactendih, 209 

Bactendieae, 92, 93, 209, 211, 310 
Bacteridium, 20, 81, 93, 178, 179, 199, 
200, 202, 203, 209, 210, 211, 217, 
232, 369, 376 
anthraas, 211 
prodigiosum, 210, 211, 464 
violaceum, 221, 436 

Bacterieae, 24, 80, 81, 205, 211, 298, 
444, 458 
Bactenen, 212 
Bact6ries, 212 
Bactenmae, 81, 82, 212, 420 
Bacienna, 18, 212, 216, 523, 527 
Bacterinei, 196 

Bactenopsis, 31, 35, 200, 212, 213 
aceti, 212 
lanthina, 213 
mensmopedioides, 212 
ovata, 213 
pasteunana, 212 
rasmussem, 212, 213 
synxantha, 213 
ureae, 213 

Bacterium, 17, 18, 19, 20, 21, 22, 25, 

26, 27, 28, 30, 31 32, 33, 35, 37, 

38, 41, 43, 44, 45, 46, 47, 49, 54, 

57, 58, 59, 61, 66, 68, 71, 72, 74, 

75, 77, 82, 87, 89, 99, 153, 156, 157, 
159, 160, 169, 170, 178, 180, 181, 

196, 198, 201, 206, 207, 212, 213, 

214, 215, 216, 217, 218, 219, 220, 

221, 222, 223, 224, 225, 226, 227, 

228, 229, 230, 234, 242, 277, 298, 

306, 308, 310, 360, 369, 372, 382, 

386, 410, 419, 429, 434, 435, 452, 

459, 498, 518, 519, 523, 527, 528 
abortus, 226, 244 

aceti, 153, 180, 220, 223, 224, 420, 
491, 518 
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Bacterium acetigenum, 501 
acidi-lacticij 221, 222 
aetinocladothnx, 161 
aerogeneSj 67, 169, 219, 226 
aeruginosumf 218, 219, 220, 222, 
229 

alcaU genes j 226 
allantoidesj 223 
anthraaSj 221, 223, 227 
articulatum, 214, 360 
aurantiacum, 222 
halhiamif 223 
hovis, 429 
hrunneumj 220, 229 
candidum, 222 
caseij 237 

catenula, 215, 220, 369 
caiicasicum) 237 
chauvoei, 179 
chlormum, 222 
cholerae-gallinarum, 223 
choleras sms, 452 
coll, 169, 225, 226, 227 
coh commune, 222, 439 
decalvans, 221 
diphthenae, 67 
duplex, 291 
dysentenae, 67 
enchelys, 215 
erythromyxa, 446 
fluorescens non~hquefaciens, 288 
foetidum, 221 
fusiforme, 219, 360 
gnseum, 219 
lanthinum, 213, 221 
incamatum, 222 
influenzae, 67 
219, 242 

242, 340 

lactis aerogenes, 160, 170, 222 
lamxnanae, 240, 337 
leguminosarum, 425 
hneola, 220, 288, 360, 532 
htoreum, 219 
lucens, 220 
luteum, 222 
mallei, 67 

merismopoedioides, 180, 212 


morbilli, 222 
nitrohacter, 399 
oxydans, 498 
paratyphi, 66 

pasteunanum, 153, 212, 223 
pastonanum, 180 
pediculatum, 397 
67 

pkotometricum, 222 
pneumoniae, 160 
pneumoniae crouposae, 335, 336 
punctum, 215, 220 
pyocyaneum, 225, 227, 229 
rhusiopaihiae, 67 
roseum, 360 
n/feescens, 219 
sepiickaemiae, 223 
subtile, 221 

syncyaneum, 218, 219, 220, 222, 229 
synxanthum, 218, 220, 222 
iemo, 213, 214, 215, 216, 217, 218, 
219, 220, 222, 223, 224, 225, 227, 
228, 229, 498, 524 
tortuosum, 222 
tremulans, 215, 220 
triloculare, 17, 213, 214, 215, 217, 
226, 230, 360 
tuberculosis, 67, 221 
typhi, 66, 298 
typhosum, 221 
ureae, 179, 272 
violaceum, 222, 257, 284 
viride, 221 

xanthimm, 220, 229 
xeioseos, 67 
xylinum, 154 

zopfii, 180, 222, 328, 337, 338, 531 
Bacterius, 59, 230 

Baiteroideae, 92, 94, 95, 104, 105, 230 
Bccteioides, 94, 105, 230, 231, 315 
iragilis, 230, 231 
fusi forms, 230 
Bactrella, 231, 369 
bacillus, 231 
filum, 231 
uvdula, 231 

Bactridiei, 49, 196, 231 
Bactridium, 49, 51, 60, 197, 210, 211, 231. 
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Bactri'hum butijricum, 232 
coll. 232 
hpolyhcumj 232 
megathenumj 232 
radicicola, 425 
suhtihs, 232 
iyphi, 232 
vulgans, 232 
Bactrillel, 49, 196, 232 
BactrilhuSj 58, 232 
Bactnllura, 49, 51, 60, 197, 232 
cyanogmum^ 232 
fluorescensy 232 
pseudo4ermo, 232 
syncyaneuirtj 232 
Bacinmezy 48, 232, 233 
Bactnmum, 51, 60, 197, 233 
pyocyaneum, 51, 233 
BactnmuBy 59, 2^ 

Baculogenae, 34, 39, 40, 197, 223, 233, 
234, 515 

Baculogencj 234, 337, 459 
Baltenaceeriy 234 
Bahtenurriy 179, 181, 234 
Balkanella, 93, 96, 234, 298 
coagulanSj 234 
Bangxa tenmSj 345 
Battertacee, 206, 234, 274, 360 
Beggiatoa, 18, 20, 22, 25, 26, 27, 28, 
29, 31, 32, 34, 35, 36, 37, 40, 43, 
44, 45, 46, 48, 50, 52, 53, 55, 59, 
61, 64, 70, 74, 84, 234, 235, 236, 
237, 258, 310, 312, 345, 351, 352, 
353, 357, 381, 408, 461, 479, 515 
alba, 234, 236, 310 
aracknotdeae var uncmata, 310 
multiseptata, 423 
punctata, 18, 234 
leptomitifonms, 234 
ro&eo->peTS^Gina, 258 
Beggiatoaceae, 47, 48, 52, 53, 55, 56, 
59, 74, 84, 209, 236, 502, 507, 512 
Beggtatoeae, 37, 235, 237, 344 
Betahactenum, 237, 238, 419 
breve, 237. 
caucasicum, 237 
longum, 237, 238 
Beiacoccus, 238, 239, 419 


arabinosaceus, 239 
hovis, 239 
mesenteroides, 239 
Bibliography, 532 
Billeha, 240, 353 
Blatta onentahs, 198, 332 
Bolhngera, 41, 186, 240, 241, 295, 306 
eqm, 240, 295 
vacchetae, 240, 295 
Borreha, 64, 240, 241, 479, 481, 485 
galhnarum, 240 

Botanical code. International, 112 
Botanical Society of America Code, 
145 

Botryococcue, 240, 241 
Botryocoques, 241 
Botryomyces, 38, 240, 241 
ascoformans, 241 
Botulohactllus, 71, 241, 439 
botulinus, 242 
Brachyhactenum, 242 
aptculatum, 242 
Brachybacterien, 61, 242 
Brucella, 242, 243, 244 
abortus, 244 
hronckisepticus, 244 
mehtenszs, 243 
Brussel's Code, 112 
Bufo calamita, 183 
Bursaria, 14, 15 
ButyUBaadlus, 244 

Butynhacillus, 71, 244, 245, 247, 268, 
438 

pasteunanus, 245 

Butynhactenaceae, 69, 71, 244, 245, 
247, 416, 419 

Butynclostndzum, 245, 268, 439 
Byolysxs, 246 

Calothnx, 23 
lutescens, 345 

Calyvfimatobact&rium, 245, 335. 
granulomatis, 245 

Carhoxydomonas, 69, 87, 89, 98, 103, 
245, 246, 434 
oligocarbopktla, 246 
Carphococcus, 246 
pztuitoparus, 246 
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Cartena, 246 
Carterii, 246 
Carydbactenum, 246, 247 
equi, 246 

Caseohactenum, 71, 156, 167, 247 
easel y 247 
Cassytha, 484 
Casual names, 111 
CellulohacilluS) 71, 245, 247, 
methamgenesj 247 
Cellulomonadeaey 104, 105, 247 
CellulomonaSj 105, 247 
biazoteus, 248 

Cenomesia, 41, 186, 248, 306 
albidaj 248 
hlacma, 248 

Cephalotnchinaey 68, 69, 152, 157, 169 
247, 248, 287, 342, 358, 359, 371, 
409, 419, 441, 466, 473, 501, 515 
Chaetophora endiviaefohaj 297 
Chaetophoraej 161 
Chamamphon, 23, 37 
Chara, 461 
Chatinellaj 249 
scissipara 249, 

Chionyphe, 249 
carierij 249 

ChlamydatomuSj 25, 41, 186 249, 250, 
316, 331, 458 
beigelii, 249, 250 
cellansj 250 

Chlamydohactenaceae, 47, 48, 52, 53, 
54, 56, 57, 59 74, 83, 91, 106, 209, 
260, 263, 266, 283, 289, 290, 308, 
309, 351, 384, 424 

Chlamydobactenales, 79, 87, 88, 100, 
102, 106, 261, 461 
Chlamydobactennae^ 251 
Chlamydothnx, 55, 60, 74, 261, 252, 319, 
350 

epiphytica, 252 
ferruginea, 252, 318, 321, 486 
fiuitans, 252 
hyahnaf 252 
ochracea, 72, 251, 252 
sideropous, 71, 252 
Cklofobacienumj 252 
lactiSj 252, 253, 


Chlorohactenaceaej 253 
Chlorobaltenaceaej 263, 254, 461 
Chlorobiumf 263. 
hmicola, 253 

Chlorockromatiumf 263, 254, 286, 417. 

aggregatunij 253, 254, 286 
Chloromum, 264 
mirahile 254 
Chlorophyllophyceae, 24 
ChondromyceSj 19, 62, 74, 86, 107, 264, 
255, 287, 393, 394, 395, 430, 431, 489 
Chondromyces crooatusj 254, 255 
Chorynebactenum, 265 
Chromatiaceaej 55, 63, 266, 256 
Chromatieaej 84, 85, 266, 442, 445, 450. 
Chromatioideaey 84, 176, 256, 257, 445, 
503, 506 

CHromatiumj 33, 36, 56, 70, 75, 85, 
200, 207, 220, 255, 266, 257, 308, 
311, 410, 441, 442, 448 
Chromatium mmus, 256 
rmnutissxmum, 256 
oleniif 256, 257 
vmosumj 256, 257 
violascenSf 256 
weissii, 256 
Chromatoideae, 267 
Chromobacillus, 38, 200, 267, 371 
Chromobactereae, 96, 104, 267, 258, 313, 
436, 465 

Chromobacterieae, 257 
Chromobacterium, 82, 96, 99, 104, 212, 
,267, 284 

inolaceurrij 221, 258, 436 
Chromobeggiatoaj 37, 235, 268 
Chromococcus, 258, 285 
violaceus, 23S, 436 
Chroococcaceae, 24 
Chroococcus, 22, 37 
Chthonoblastus, 23 
Ciliata, 18 
Cladochytnum, 258 
tuberculorum, 258 

Cladophytum, 18, 181, 182, 268, 259 
comatum, 182, 259 
ramossissimum, 259 
Cladothncaceae, 37 
Cladothneeae, 26, 269, 260 
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Cladothnchaceaej 269, 260, 288 
Cladotknckacelj 259 260 
Cladotkrickeaej 260 
Cladothncheen, 259, 260, 261 
Cladotknx, 23, 26, 27, 29, 30, 31, 32, 

34, 35, 37, 39, 43, 44, 45, 46, 48, 

50, 52, 53, 58, 59, 60, 67, 68, 70, 

79, 250, 252, 259, 260, 261, 262, 263, 
264, 265, 266, 335, 353, 402, 469, 
496, 497, 515, 516 

dichoioma, 23, 65, 72, 260, 262, 263, 
264, 468 

dichotoma var le^tochaetofonmSj 261 
placoideSj 263 
Cladotnceae, 39, 264, 515 
Cladoirtcee, 264, 402 
Cladotncheae, 264 
Cladotnclieen, 264 
ClathrococcuSj 264 
roseo-pers^cinuSf 264 
ClathrocysHSf 22, 32, 37, 264, 265, 276, 
277, 342 

aeruginosa^ 264, 277 
rosecrpers^miaj 19, 219, 264 
ClerodendroUj 484 
Cktndium, 266 
Cloaca, 93, 265, 432 
cloacae, 265 

Clonothnx, 61, 74, 83, 106, 251, 266, 266 
fusca, 65, 72, 265, 266 
gracilhma, 266 

Clostndiaceae, 100, 266, 302, 439, 463 
Clostndieae, 51, 60, 196, 266 
Closindioideae, 100, 179, 266, 267, 268, 
297, 313, 329, 359, 371, 382, 405, 
406, 451, 489, 521, 529 
Clostridium, 19, 27, 28, 31, 33, 35, 40, 
44, 46, 49, 51, 53, 59, 60, 76, 80, 87, 
90, 99, 100, 106, 177, 178, 179, 197, 
199, 202, 206, 207, 234, 242, 245, 
266, 267, 306, 308, 324, 411, 415, 
419, 428, 438, 439, 520 
amylobacter, 268, 269 
butyncum, 100, 267, 268, 269, 520 
fesen, 267 
pasteurianum, 244 
polymyxa, 267 
Clostrillum, 49, 232, 269 


Clostnnium, 49, 233, 269 
Clostrydium, 269 

Coccaceae, 46, 47, 49, 51, 52, 54, 56, 
58, 59, 60, 65, 66, 72, 73, 74, 78, 
79, 87, 88, 90, 91, 96, 97, 103, 174, 
209, 269, 270, 171, 274, 292, 308, 
309, 326, 331, 337, 368, 373, 384, 395, 
396, 411, 466, 467, 492 
Coccaceen, 269 
Coccac&i, 32, 271, 273 
Coccobacillus, 38, 200, 271, 272, 337 
acndioTum, 272 
avicidus, 38, 272 
conjunctivae, 272 
fusiformis, 272 
perfoetans, 272 
zymogenes, 271, 272 
Cocco-Bacfillus, 272 

Cocco-Bacillus anaerohius perfoetans, 
272 

Coccobactena, 21, 32, 270, 272, 273, 337, 
361 

septica, 21, 187, 272, 274, 275, 276, 
291, 320, 328, 347, 361, 366, 372, 373, 
374, 382, 420, 457, 466, 491, 492, 495 
Coccobactenaceae, 273, 471, 476 
Coccobactenum, 273, 337 
fells, 274 

mucosum anaerobium, 274 
prodigiosum, 274 
Cocco Bacterium, 274 
Coccochlons, 22 

Coccogenae, 35, 39, 41, 186, 248, 250, 
274, 373 

Coccogene, 274, 458, 459, 492, 515 
Coccogha, 274, 530 
Coccomonas, 274, 275, 276 
Coccos, 276, 276 
Coccothnchaceen, 31, 276 
Coccothnx, 31, 200, 276, 337, 386, 387, 
389, 463 
leprae, 275 
tuberculosis, 275 
Coccotnchum, 275, 387 
Coccus, 275, 276, 337, 419, 493 
albus nondiquefaciens, 276 
aquatiliSj 276 
candicans, 276 
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Coccus cumulus minor , 276 
Coccus sahvanus septicus, 276 
Code, Lelunaim and Neumann, 109 
Codes of nomenclature, 108 
Code of Nomenclature, Zoological, 13b 
Coelosphaeriumj 22, 248 
Cohnia, 27, 37, 265, 276, 277, 341, 376 
roseo-persKnna, 276 
Cohniella, 276 

Cohnistreptothnx, 73, 95, 164, 167, 276, 
404, 405 
foersterij 164 
Israeli, 164, 277 
Coleothnx, 277 
methystes, 277 
Colibactenum, 99, 170, 277 
Colon bacillus group, 66 
Commelinaceae, 484 
Committee on Classification, 119 
Conferva moniliformis, 316 
nummuloides, 316 
ochiacea, 317 
Conidiosporales, 94 
Comdiothnx, 278 
Coniothecium, 278 
syphiliticum, 278 
Coniomycetes, 163 

Cornilia, 40, 197, 278, 306, 310, 428 
alvei, 278, 279, 310 
pasteun, 278 
Coinilia sphinx, 428 
tremula, 428 

Corynehactenum, 50, 52, 53, 57, 82, 87, 
89, 94, 98, 106, 161, 168, 212, 255, 
279, 280, 333, 378, 384, 385, 386, 387 
diphthenae, 279, 378 
Corynemonas, 69, 169, 280 
diphthenae, 280 
Corynethnx, 58, 280 
Corynocladus, 18, 280 
radiatus, 280 

Crenothnchaceae, 280, 288, 390, 391 
Crenothnx, 20, 23, 25, 27, 29, 30, 31, 
32, 34, 35, 37, 39, 43, 44, 45, 46, 
48, 50, 52, 53, 55, 58, 59, 60, 70, 74, 
83, 106, 250, 251, 265, 281, 282, 283, 
310, 312, 340, 345, 351, 352, 234, 424, 
515, 


foetida, 282, 423 
kuhniana, 282, 283, 310, 423 
manna, 282, 423 
mucor, 423 
multiseptata, 423 

polyspora, 20, 65, 72, 281, 282,283, 363 
Crenotnchaceae, 283 
Crenotnceae, 39, 283, 515 
Cristispira, 72, 78, 86, 88, 107, 283, 453, 
479, 481, 482, 484 
halbianii, 78, 284 
interragationis, 283 
veneris, 283, 284 
Cl omohacterium, 28, 257, 284 
nolaceum, 28, 284 
Cromococcus, 258, 286 
violaceus, 285 
Crypta, 245, 285 
syphilitica, 285 
Cryptococcus, 20, 286, 518 
xanthogenicus, 286 
Cryptodesma, 18, 286 
tenuis, 286 
Cyanopkyceae, 24 
Cyclidium, 15 
Cylindrogloea, 254, 286 
bactifera, 286 

Cystobacter, 34, 45, 207, 255, 286, 287, 
308, 430 
erectus, 255, 286 
fuscus, 286 

Cystococcaceae, 189, 287, 331, 356 
Cytohacter, 287 

Daphnia pulex, 415 
Deazotonitraazobacienum, 287 
thermophilum, 287 
Deazotonitranitnazobactenuin, 287 
Deazotonitnazobactenum, 287 
Denitrohaallus, 287 
Denitrobactenum, 71, 156, 157, 287 
agile, 287 
thermophilum, 287 

Denitromonas, 70, 288, 314, 358, 359, 
466 

fluorescens, 288 

Desmobactena, 21, 35, 37, 260, 280, 288, 
344 
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Desmohacteriaceaej 74, 288, 289 
Desmohactenesj 200, 289 
Desmohacierinaei 74, 288, 289, 326 
Desmohactenumj 289 
Detomella, 39, 289, 332, 338, 348 
ochracea, 289 
Diahsterj 106, 289. 

pneumosinteSf 289 
Diaschizae, 289, 411 
Dicoccia, 41, 289, 290, 310, 337 
glossopJnlaj 290 

Didymohehxj 19, 83, 106, 251 290, 317, 
319, 485 

femtginea, 290, 321 
ochracea, 319 
Diffusionsbacillus, 290 
Diphtheria grmp, 67 
Diplectndimrij 49, 290 
Diplohacillus, 290, 291 
brevis endocarditidis, 290 
liguefacienSj 291 
Morax, 291 
Morax-Axenfeldf 291 
Diphhactenaj 291. 

Diplobactenum, 291 
Diplococcos, 291 

Diplococcusj 31, 44, 45, 65, 66, SO, 92 
96, 104, 291, 293, 336, 376 396, 411, 
429, 434, 492 
albicans tardissimus, 292 
coryzae, 292 

lanceolatus capsulatuSj 66 
luteuSf 292 

pneumoniaef 31, 292, 293, 336, 434 
roseus 292 
suhflavULSj 292 
Diplclokkeny 293 
DiplokokkuSi 43, 293 
Diplopnemnococcus, 293 
DiplostreptococcuSf 293, 294 
intestinalis, 294 
pleuTojmeumoniae^^^j 294 
Diplovibno, 294 
DiscomiceSi 294 

Discomyces, 24, 158, 163,’ 164, 165, 166, 
240, 294, 402 
hovis, 24, 295 

C31Z2, 163, 240, 241, 294, 295 


pleunticuSf 163, 294 
pleuriticus cams familians, 240, 294. 
somaliensiSj 333 
DiscomycetaceaBj 295 
Discomycetesj 164, 295 
Dispora, 28, 289, 296, 297, 409 
caucasicaj 28, 296 
DouglasilluSf 100, 266, 297 
sphenoidesj 100, 297 
Drepanospira, 297 
mullen, 297 
Drepanospora, 297 
DysenteroideSi 93, 96, 297, 298 
metadysentericubi 297 

MbertheaCj 92, 95, 173, 234, 297, 298, 301, 
306, 343, 452, 465, 529 
Eherthella, 82, 105, 226, 298 
iyphi, 298 

MberthuSf 93, 96, 298 
typhosuSj 298 
Ecennaj 18, 298 
longa, 298, 299 
mmiliforma, 298 
Eiterbactenunij 299 
Bitercoccus, 299 
ElephantopuSj 477 

Encapsulateaej 92, 95, 104,^105, 299, 200 
Encapsulaius, 92, 95, 105, 299, 331, 336. 

pneumoniae, 299 
Enchelis, 14, 15 
Endobacterium, 300 
Endostreptococcus, 300 
Endostreptokokkus, 300 
Enterobrus, 300 
attenuatus, 300 
elegans, 300 
spiralis, 300 

Enterobryus, 18, 298, 301 
elegans, 182 
Enterococcus, 301 
saccharomyces, 301 
Enterocoque, 301 
Enteroides, 93, 298, 301 
entencus, 301 
Bntophyta, 301 
Erebonema, 301, 354 
divancatum, 301 
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JErehonema hercymcum, 301, 302, 355 
JErmengillus, 302, 439 
botuhnuSj 302 
ErmneaCj 96, 104, 302, 303 
Ermmay 87, 90, 99, 105, 303 
amylovoray 303 
Ermmaey 105, 302, 303, 424 
Erwimeae, 302, 303 
Erystpelcoccus, 303 

ErysipelothriXj 71, 82, 96, 97, 106, 212, 
303, 304 

erysipeloideSy 303 
muriseptxcusy 303 
porcij 303, 304 
rhusiopathiaej 304 

ErythrohacilluSf 62, 96, 99, 257, 304, 465 
prodigiosusj 304 
pyosepticus, 304 
Erythrocoms, 306, 343 
httorahsy 305 

Escherichia, 93, 105, 298, 306 
coll, 306 

Euascococceae, 41, 186, 248, 306 
Euhacxlleae, 40, 197, 306 
Euhacillus, 38, 44, 75, 200, 306, 307 
multisporus, 307 
Eu-BaciLlus, 81, 203, 307 
Euhactena, 37, 56, 61, 74, 75, 206, 297 
307, 308, 371, 390, 391 
Euhacteriaceaej 308 
Euhacteiiales, 78, 79, 87, 88, 89, 91, 100, 
102, 103, 196, 208, 251, 266, 308, 309, 
384, 385, 399, 400, 319, 434 459, 460, 
461, 470, 471 

Euhacterieae, 24, 100, 212, 309, 310, 374 
Eu-Bacterium, 82, 226 
Eubeggiatoa, 37, 235, 310 
Eucoccaceae, 310, 375, 387 
Eucoccus, 310 
Eu-Cormlia, 310 
Eutornilia, 278, 310 
Eucrenothnx, 282, 310, 423 
Euglenaceae, 24 

Euklehsielleae, 41, 289, 310, 337 
Eumantegazzaea, 310, 360 
Eumicrospira, 75, 310 
Eumonas, 311 
Eumynophyllum, 485 
Eu-Panma, 311, 409 


Eupacmia, 311, 409 
Euplanococcus, 311 
Euplanosarcma, 311 
Eupseudomonas, 311 
Eusarana, 311 
Euspirillum, 75, 312 
Eu-Spinllum, 312 
Euspirosoma, 54, 312, 385 
Euvibrionxeae, 25, 235, 281, 312, 477, 482 

Fendbacter, 312 
Ferribactenum, 312 
duplex, 312 
Ftxococcus, 76, 313 
Fixosarcina, 76, 313 
Fixostreptococcus, 76, 313 
Flavobacterium, 104, 185, 313 
aquatiks, 313 
Flemingillus, 101, 266, 313 
cochleanus, 101, 314 
Flexner group, 93 
Flexnerella, 93, 314 
Fluorescent group, 66 
Fluormonas, 99, 314, 358, 434 
Fungi-Imperfecti, 94 
Fusiforminae, 81, 212, 314 
Fusiformis, 72, 81, 87, 89, 97, 106, 168, 
231, 314, 315, 360, 385 
dentium, 314 
?mins, 314 
termitidis, 314, 315 

Gaffhya, 31, 35, 41, 186, 315, 316 
tetragena, 315, 365 
Gaffkyeae, 41, 186, 250, 316 
Gaillonella, 17, 316, 317, 318, 319, 320 
ferruginea, 17, 251, 316, 317 
lineata, 316 
Galactobactenum, 319 
Galactococcus, 320 
albus, 320 
fulvus, 320 
versicolor, 320 
Galena melanella, 363 
Gaillonella, 17, 74, 252, 316, 317, 318, 
320, 350, 485, 486 

ferruginea, 19, 64, 72, 283, 290, 317, 
318, 321, 332, 349, 363, 485 
ferruginea var lata, 319, 348 
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Gammarus locustaj 423 
Genera conservanda, 118, 119 
Glaeoffenesj 320 
Glanders group, 67 
GUmcothrix, 87. 

Gleobacter, 320 
Ghabactenaj 320 
Ghacoccos, 272, 274, 320 
Ghacoccusj 320, 530 
acehj 320 
Gha-kokkus, 320 
Ghsckrohacteriumj 320, 321 
Ghscrohactenum^ 320 
Gloeocav^a, 22, 37 
Gloegenae, 265, 454 
Gloeogenesj 22, 188, 355 
GloeospherUj 318, 321 
Gloeosphaera ferruginea, 318, 321 
Gloeothece, 22, 37 
Gloeotila, 290, 317, 321 
Gloeotila ferruginea^ 217, 321 
ochracea, 321 
Glucohacterj 321 
GlycohacteTy 321, 322 
peptolytidzs, 322 
proteolyticuSj 321 
Gompkosphaena, 22 
Gomum, 15, 322 
Gomum hyahnum^ 322 
Gonococcus, 292, 322, 376 
gonorrkoeae, 322 
neissen, 322 

Graciloideae, 92, 93, 95, 322, 323 
Graciloides, 93, 322, 323 
alhofaciens, 323 
Granulobacillus, 323 
sacckarohutyncus immobihs lique- 
faciensy 323 

sacckarohutyncus mohihs non-hque- 
faeiens, 268 

Granulohacter, 50, 59, 177, 178, 323, 324, 
415 

hutyhcum, 323 
Granulobacter vmmdbihs, 411 
lactobutyncum, 323 
pectinovorum, 416 
polymyxa, 323 
saccharohutyncum, 323 
Granulohakter, 324 


hutyhcum, 324 
pectinovorum, 324 
saccharo-hutyncum, 268 
urocephalum, 324 
Gnppestreptokokkus, 324 
Gummibacillus, 324 
Gymnobactena, 324, 382, 419 
Gymnodes, 16, 527 
Gyrococcus, 324 
jlaccidifeXj 324 

Haematococcus, 325, 521 
mvahs, 325 
Hamatokokkusj 325 
Haemophileae, 92, 325 
Haemophilus, 326, 329 
influenzae, 325 
Halihactenum, 47, 325 
aurantxacum, 325 
hquefaczens, 325 
pellucidum, 325, 326 
polymorphum, 325 
purpureum, 325 
roseum, 325 
ruhrofuscum, 325 
Halorrhagidaceae, 485 
Haplohactenacei, 326, 327 
Eaplohactennae, 51, 59, 73, 326 
Haplobaktenen, 327 
Hay bacillus gioup, 66 
Helicobacterxum, 327, 328 
aerogenes, 327 
klebm, 327 

Helicomonaden, 327, 328 
Helicomonas, 327 
syphiliticum, 327 
Helikohakterium, 328 
zopjii, 328 
Hehkomonas, 328 
Helminthica, 14 
Helobactena, 328 
Hemisporales, 94 
Hemophilaeae, 328 

Hemophileae, 95, 96, 104, 106, 289, 328, 
329 

Hemophilinae, 81, 192, 212, 328 
Hemophilus, 81, 87, 89, 99, 106, 325, 
328, 329 
influenzae, 329 
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HenrilluSj 101, 266, 329 
tertius, 101 

HiblenlluS) 101, 267, 329 
megalosporuSj 330 
rectus, 330 
Septimus, 330 
sextus, 101, 330 

Hillhousia, 71, 84, 154, 330, 381 
mirahilis, 330 
Homococcaceae, 51, 60, 331 
Homonyms, 124, 127, 148 
Hormosiphon, 23 

Hyalococcus, 33, 34, 37, 38, 45, 287 331, 
336, 376 

beigehi, 250, 331, 428 
cellans, 250 
pneumoniae, 331, 336 
Eydrogenomonas, 69, 87, 89, 98, 103, 331, 
332, 434 
Hava, 331, 332 
pantoiropha, 331, 332 
vitrea, 331, 332 
Hydrotremelhnae, 162 
Eygrocrocxs, 20, 259, 332, 343, 369, 459 
intestinalis, 183, 332 
ochracea, 316, 345 
olwacea, 345 
Eyphales, 94, 377, 378 
Eypheothrix, 23, 37, 332, 345 
calhtrichae, 462 

Eyphomycetes, 50, 94, 163, 166, 333, 385 
Eyphomicrobium, 333, 401 
vulgare, 333 

Eyphomycetes, 489, 495, 516 
Eypnococcus, 61, 333 
Hyponym, 148 

Indiella, 333 
somaliensis, 333 
Indiellopsib, 333 
somaliensis, 333 
Indolococcus, 333, 334, 418 
Influenza group, 67 
Infusoria, 14, 16 
lodococcus, 334 
Iron bacteria, 64 


magnus, 334, 335* 
parvus, 334 
vaginatus, 334 
Julus, 181, 258, 332 
margxnatus, 182, 259, 300 

Kalymmabactenum, 335 
Karpkococcus, 335 
Karphokokkus, 335 
Keratophyton, 335 
Kladotkrix, 335 

Klebsiella, 31, 35, 41, 77, 289, 300, 310, 
320, 335, 337, 434 
aerobfia, 335 
cellans, 392 
crouposa, 335, 336 
edingtom, 184 
ententidis, 336 
fnedlanden, 336 
leydeni, 434 
pneumoniae, 335, 336 
rhinoscleromatis, 335, 336 
sahvans, 335, 336 

Klebsielleae 35, 41 233, 289, 299, 310, 
336, 337 

Klebsiellee, 234, 337 
Kohkacceen, 337 
Kokken, 337 
Kokkobacillus, 337 
aiicidus, 337 
zymoqenus, 337 
Kokkobactena, 337 
Kokkobacterium, 337 
lyssae, 337 
Kokkothrix, 337 
Kokkus, 43, 276, 337 
Kolpoda, 15 

Kurthia, 31, 34, 39, 240, 337, 338, 353, 
532 

zopfii, 337, 338 
Kurthieae, 39, 289, 338, 515 

Lacnmatona, 16, 527 
Lactobamllaceae, 87, 89, 96, 338, 339 
Lactobaadlae, 338, 340, 501 
Lactobaailleae, 96, 104, 105, 338 
Lactobacillus, 82, 87, 90, 99, 105, 153, 
212, 242, 247, 338, 339, 340, 452 


Jodococcus, 334 
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Laciohactllus caucasicuSj 339 
delbruckit, 339 
fermentatumy 237 
fermentwTij 339 
longus, 339 
Lactohact&p, 340 
Lactohactenaceae, 340 
Lactococcus, 339, 340, 341 
aggluhnansy 341, 356 
hollandtaej 341 
lactiSj 340, 341 
Lactosarcinay 341 
Lam'pozoideay 18, 341 
Lamj>rocystaceaej 55, 63, 341 
Lamprocysteaej 84, 85, 256, 341, 342 
LamprocyshSj 27, 33, 34, 36, 37, 41, 55, 
70, 74, 85, 186, 248, 264, 265, 277, 
306, 311, 341, 449, 504, 508 
gelahnosa, 509 

roseo-persicina, 342, 377, 428, 433, 510 
nolaceoj 510 

Lampropedia, 33, 34, 37, 42, 85, 305, 
342, 376, 458, 506 
hyahnay 322, 343 
reitenhachii, 364 
vtolaceay 436 
Lamjfropedieaey 506 
LanhoideSj 93, 96, 298, 343 
pyogenesj 343 
Lauraceae, 484 
Leptormtns, 259, 343 
dtvergensy 344 
Leptonema, 344, 352 
mvea, 344. 

Leptospira 107, 344 
tcterohaemorrhagiaej 344 
tcteroideSj 344 
Leptothncaceacy 37, 237, 288 
Leptotknchaceae, 344 
Leptothnceae, 37 
Leptothricheae, 20, 344, 348, 518 
Leptothncheeriy 345 

Leptothnxy 18, 20, 22, 26, 27, 28, 29, 30, 
31, 32, 34, 35, 37, 43, 45, 46, 50, 
53, 57, 67, 68, 70, 83, 106, 206, 221, 
251, 252, 260, 261, 278, 289, 317, 
319, 345, 346, 347, 348, 349, 350, 
351, 352, 389, 405, 440, 496, 497, 515, 
516 


aerugtneay 345 

buccahsy 18, 346, 347, 348, 350, 352 

cellans, 348 

fontana, 345 

inseUorumy 346 

huhmanay 283 

lutescensy 345 

maxima, 351 

ochracea, 18, 64, 251, 278, 283, 318, 
345, 346, 348, 349, 350, 351, 362. 
parasitica, 347, 348 
thuretiana, 348, 408 
Leptotnchaceae, 344, 351, 391 
Leptotnchacei, 34, 361 
Leptotncheae, 39, 345, 361, 515 
Leptotncheen, 351 

Leptotnchia, 25, 34, 39, 83, 87, 89, 97, 
106, 168, 213, 312, 347, 348, 351, 352, 
353, 357, 385, 440 
amphihola, 353 
buccaliSy 347, 353, 353, 440 
mucor, 357 
mvea, 344 
ochracea, 348 
thuretiana, 408 
ngidula, 344 
Leptotnchieae, 34, 353 
Leptotnchiee, 240, 337, 352, 353 
Leptotnchiella, 353 

Leucocystis, 33, 34, 37, 38, 41, 186, 287, 
302, 306, 363, 354, 355, 376 
cellans, 353, 391 
cellans var cavernarum, 355 
pneumoniae, 354 

Leuconostocy 24, 28, 29, 31, 33, 35, 37, 
38, 42, 44, 45, 51, 74, 80, 96, 97, 
104, 181, 188, 190, 206, 240, 269, 
287, 341, 356, 356, 357, 395, 467, 494, 
492 

agglutinanSy 356 
lagerheimii, 154, 356 
lagerheimii var suhterraneum, 356 
mesenteroides, 24, 355, 357 
Leucothnx, 353, 357 
Liliaceae, 276 
Dimnochlide, 23 
Lineola, 16, 357 
Lipobacter, 63, 367 

Liquidohactenum, 71, 173, 367, 358, 432 
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Idquidohactenum migudix, 520 
prodigiosuiTij 358, 519 
vulgare, 358 

LiqmdococcuSj 70, 358, 359 
InqmdomonaSj 70, 288, 314, 368, 359 
Jluorescens, 358 
LiquidovihnOf 70, 369 
comma, 359 
Loefflerella, 420 
Lophotncha, 369 

Lumimhactenaceae, 68, 70, 157, 248, 
288, 358, 369, 466 
Lynghya, 37 
ochracea, 317, 345, 349 
Lyngbyeae, 234 
Lyngbyoideae, 234 

Macintoshillus, 100, 266, 369 
tetanomorphus, 100, 359 
Macroeoccus, 359 
Makrokokkus, 369 
Malleomyces, 360 
equestns, 360 

Mantegazzaea, 25, 40, 78, 197, 306, 310, 
312, 315, 360, 441, 442 
articulata, 360 
cienkowsktt, 360 
hastihs, 360 

Martellillus, 361, 370, 439, 440, 441, 
529 

bifermentans, 361 
Mastichomonas, 361 
Maetigophora, 471 
Megabacteria, 361 
Megabactenea, 361. 

Megabactenum, 361 
Megacoccos, 361 
Megacoccus, 359, 362 
Megalothnx, 362 
dtscophora, 362 
Melanella, 16, 363, 527 
atoma, 363 
erythraea, 363 
flexuosa, 363, 
monadina, 363 
spirillum, 363 
Melococcus, 363 
ostrjamni, 363 


Melos&ira, 316, 363 
ochracea, 290, 363 
Melosira, 317, 318, 319, 363 
ochracea, 317, 363 
Meningococcus, 292, 363, 364 
intracellulans, 364 
Meningokokhus, 364 
intracellulans, 364 

Mensmopedia, 22, 30, 43, 44, 45, 269, 
305, 343, 364, 365, 375, 376, 454, 455, 
511 

gonorrhoeas, 364 
httorahs, 364 
Merismopedium, 37, 366 
reitenbachii, 364, 365 
Mensia, 30, 43, 77, 181, 343, 364, 365, 
376, 417, 426 
laevigata, 365 
tetragena, 365 
ureae, 365 

Merizomyria, 23, 366 
apomna var fa$ciculata, 366 
Meruhus lacrymans, 433 
Mesobactena, 366 
Mesobactenen, 366 
Mesobacterium, 366 
Mesococcos, 366 
Mesococcus, 366 

Metabactenum, 77, 81, 197, 366, 367, 368. 

polyspora, 366, 367 
Metacoccaceae, 61, 65, 270, 368 
Metacoccus, 368 

Metallacter, 18, 25, 200, 212, 216, 231, 
312, 368, 369, 370, 523 
amylobacter, 369 
anthracis, 369 
bacillus, 368, 369 
ileotyphi, 369 
tremulus, 369 
ulna, 369 

Metchmkovillus, 370 ^ 

sporogenes, 370, 439 

Methanomonas, 69, 87, 89, 98, 103, 370, 
371, 434 
methamca, 371 
Metonym, 148 
Meyenllus, 102, 267, 371 
sadowa, 102, 371 
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Micraloa tereSj 216 
MicrohacxlluSj 371 
sehorrhoeaej 371 

Microbactena, 21, 35, 38, 200, 207, 217, 
223, 371 

Microbactenen, 371, 372, 381 
Microbactenes, 372 
Microhactenwnj 99, 372, 419 
flavurrif 372 
lactxcvMj 372, 373 
mesentmcurrij 372 
Micrococca, 211 

Mtcrococceaej 42, 79, 80, 87, 91, 92, 103, 
104, 271, 274, 368, 373, 377, 398, 
447, 457 

Mtcrococcee^ 274, 396, 488 
Micrococcogliaf 373 
Micrococcos, 373, 374. 

Micrococcus, 21, 22, 24, 26, 27, 28, 29, 
30, 32, 33, 35, 37, 42, 43, 44, 45, 
46, 47, 49, 51, 53, 54, 56, 58, 59, 60, 
65, 66, 67, 71, 72, 74, 76, 77, 80, 
87, 90, 92, 104, 156, 157, 171, 172, 
174, 188, 189, 190, 191, 211, 246, 
269, 270, 276, 310, 313, 339, 355, 358, 
364, 365, 368, 373, 374, 375, 376, 377, 
381, 416, 417, 422, 425, 426, 434, 
447, 466, 467, 488, 493, 494, 526 
aceti, 320, 420, 440 
ascoformans, 240, 241 
aureus, 172 
heigehi, 428 
hillroihn, 190 
bomhycis, 410 
botryogenes, 240, 241 
butyncus, 362 
candicans, 375, 376 
cas&L hquefacims, 499 
catarrhalis, 66 
cellans, 355 

cholerae-galknarum, 414 
cttreuSj 376 
erythromyxa, 446 
fickii, 276 
flavus, 376 
galhcidm, 414 
gonorrhoeae, 66, 322 
imetroyhus, 530 


intracellulans meningitidis, 66 
lactis, 374 

luteus, 373, 374, 376, 377 
mehtensis, 243 
miTificus, 410 
mtrosus, 401 
ovahs, 301 
phosphor escens, 422 
prodigiosus, 373, 377, 410, 464 
pyogenes, 171, 172 
rhodochroits, 446 
scarlatinosus, 419 
septicus, 374 

tetragenus, 66, 315, 365, 416 
tetragenus mdbilis ventriculi, 426 
ureae, 213, 272, 365, 521 
violaceus, 436 
Microhaloa, 376, 377 
aeruginosa, 377 
botryoides, 377 
rupestns, 377 

Micromyces, 44, 163, 377, 403 
hoffmanm, 377 
zygogonii, 377 
Microphyta, 377 

Microsiphonales, 94, 377, 278, 385, 405 
Microsipbon4s, 279, 378, 404, 415, 460, 
462 

Microsphaera, 21, 374, 378 
vacciniae, 21, 378 

Microspira, 33, 34, 48, 54, 57, 59, 61, 
74, 75, 207, 297, 308, 310, 359, 378, 
379, 409, 410, 422, 435, 437, 449, 470, 
473, 524, 526 
buccalis, 379 
comma, 379 
finklen, 379 

Microspironema, 62, 379, 380, 478, 483, 
513 

pallidum, 380 
Microspora, 380 
tyrosinatica, 380 
Microsporon, 20, 68, 374, 380 
septicum, 20, 380 
Microsporum, 380 
Microzoa, 380 
Microzyma, 374, 380, 381 
bombycis, 380 
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Mtcrozyma cretae, 380 
Microzyme, 380 
Mikrobaktenen, 381 
MikrococcuSy 44, 381 
MihroloLlus, 43, 181, 381 
MikromyceSj 381 
MiLrospironema^ 381 
Mikrozymas, 381 
Modderula, 155, 381 
hartmgi, 155, 381 
Monadina, 17 

Monas, 14, 15, 17, 32, 311, 361, 376, 382 
aepusculum, 17, 311 
lens, 15 361 
mica, 382 
mullen, 155 

olenii, 219, 256, 361, 442 
prodigiosa, 382, 464, 530 
pulmonale, 382 
punctum, 15, 361 
tenno, 15, 213, 214, 215 218, 361 
Monohacillus, 382 
Monobactena, 382 
Monococcos, 382 
Monococcus, 382 
Monotncha, 382 
Monoithno, 382 
Morax-Axenfeld bacillus, 291 
Mortterella, 249 
Mucor, 249 

Mulhferwenians, 101, 267, 382 
tennlhus, 101, 3S2 
Mycacanthococcus, 42, 383 
cellar 18 , 383 
Mycohacillus, 383, 384 
synoimhs, 383 

Mycohactenaceae, 52, 53, 56, 57, 73, S7, 
88, 89, 91, 94, 96, 106, 167, 168, 279, 
309, 326, 378, 384, 3S5, 3S7 
Mycobacteneae, 80, 83, 385 
Mycobacterium, 50, 52, 53, 57, 5S, 83, 
87, 89, 94, 97, 106, 159, 161, 168, 
275, 333, 384, 385, 386, 387, 389, 462 
leprae, 387 
rhusiopatkiae, 304 
tuberculosis, 385, 387 
Mycococcaceae, 38, 270, 287, 310, 387, 
391, 467 


Mycoderma, 16, 81, 87, 89 96, 153, 154, 
259, 387, 388, 389, 444, 519 
aceti, 212, 388, 618 
cerevtsiae, 388 
mesentencum, 16, 387 
ollare, 387, 3^ 
pasteunanum, 388 
Mycomonas, 69, 169, 389 
Myconosioc, 23, 26, 27, 30, 32, 33, 34, 
37, 38, 41, 45, 54, 207, 308, 312, 
337, 389, 390, 485, 486 
greganum, 23, 389, 485 
Myconostocaceae, 38, 308, 389, 390, 391 
Myconostoceae, 26, 34, 41, 337, 390, 527 
Mycophyceae, 283, 391 
Mycoietraedron, 42, 391 
cellar e, 391 
Mycotkammon, 391 
fodinarum, 391 
Mycotkece, 37, 38, 287, 391 
cellans, 391, 392 
Mycotknr, 392 
Mynophyllum, 485 
Myrmne unillei, 365 
Myxohacillus 64, 392 
hetae, 392 

Myxobacter, 46, 392, 393 430 
aureus, 392, 430 
Myxobactena, 61, 393, 431 
Myaohacteriaceae, 15, 75, 86, 107, 255, 
32b, 392, 393, 394, 395, 430, 489 
M yxubacteriales, 79, 87, SS, 91, 102, 107, 
309, 393, 394, 459, 461 
Myxobacteneae, 100, 310, 394 
Myxobadenum 394 
Myxobochales, 394, 460 
M yxohf zillus, 392, 394 
Myxoboiiys, 394 
tariahilis, 255, 394 
Myxobotnjsaceae, 394 
Myxococcus, 46, 72, 74, 86, 107, 255, 
393, 396, 430 
ciirhosus, 395 
clavatus, 395 
coralloides, 395 
cruentis, 395 
disciformis, 395 
digitaius, 395 
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Myxococcus macrosporus, 395 
pynfonmSj 395 
ruhescenSi 395 
sHpitatuSj 395 
vtrescenSj 395 
Myxohokkus, 64, 396 
hetae, 395 

MyxomycetaleSj 102 
Myxomycetes, 425, 443 

Neissereaet 103, 395, 396 
Neisseria, 42, 77, 80, 87, 90, 91, 96, 97, 
103, 292, 293, 322, 364, 373, 395, 396, 
397, 492 

gonorrhoeae, 396, 397 
Neisseneae, 396 

Nemaiogenae, 19, 22, 188, 234, 260, 346, 
355, 389, 397, 493 

Nematogenes, 198, 347, 397, 472, 477, 
496, 524 

Nevskia, 46, 397 
rcmosa, 397 
Newshia, 397 

Nicolaertllus, 397, 398, 427, 439 
tetani, 398 

Nigrococcus, 92, 373, 398 
mgrescensj 398 
Nitnbactllus, 398 

Nitrohacier, 46, 83, 87, 89, 98, 103 398, 
399, 401 

oligotrophum, 399 
polytrophum, 399 
mnogradskyij 399 

Nitrobactereae, 92, 95, 96, 103, 154, 246, 
332, 399, 400, 402, 501 
Nitrobactenaceae, 79, 83, 87, 88, 89, 96, 
98, 103, 195, 308, 399, 400 
Niirohacteneae, 399, 400 
NitrohactenuTn, 400 
mtrohacterj 400 
Niiromicrohium, 400, 401 
germinans, 400 
Nitrormkrobiuin, 401 
Ntiromonas, 69 401, 402, 434 
Nitrosobactenum, 401 
novae formae, 401 
Nitrosobaktenum, 401 
Niirosococcus, 46, 83, 399, 401, 402 


amencanus, 401 
mtrosus, 401 

Nitrosomonas, 46, 69, 83, 87, 89, 98, 
103, 399, 400, 401, 402, 434, 498 
europoea, 402, 426 
javanensis, 402 

Nocardia, 39, 67, 83, 87, 89, 94, 96, 163, 
165, 166, 167, 246, 264, 277, 294, 295, 
333, 378, 402, 403, 404, 405, 415, 
496, 516 

actinomyceSj 161, 163, 402 
bovts, 404 
farcimca, 402 
foersten, 378 
somahensis, 333 

Nocardiaceae, 94 277, 378, 404, 406, 510 
Node folium, 72, 405 
ferrugineum, 319, 405 
Nomenclature, 108 
Nomina hybnda, 124 
Nosema, 19, 405, 519 
hombycis, 405, 410, 459 
Nostoc, 23, 37, 356, 490 
Nostocaceae, 24, 29, 355 
Novillus, 102, 267, 406 
maligni, 102, 405 

Octopm, 406 
cholerae-galhnarum, 405 
equorum, 405 
lyssae, 405 
xanthogemeum, 405 
Oenohacillus, 50, 406 
ahbae, 60, 406 

Omehanskillus, 100, 266, 406 
hydrogenicus, 100, 406 
methameus, 406 

Oospora, 50, 53, 57, 68, 163, 164, 166, 
167, 333, 403, 406, 496 
Ophidobactenes, 406, 524 
Ophidomonas, 38, 407, 408, 472, 511 
jenensis, 407, 408 
sangmnea, 407 
Ophryothnx, 352, 353, 408 
thureiiana, 408 
Orchidaceae, 276 
Osallana, 23, 37, 234, 235, 236 
Oscillanaceae, 19 
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Oscillaneae, 20, 355 
Osdllatoriaf 18, 234, 461 
ochraceaj 318 
Oscillaiortaceaej 24 
Oscillospira, 77, 332, 367, 408 
guxlUrmondii, 408 
OurococcuSf 521 

Oxyddbacteriaceae^ 68, 69, 152, 194, 245, 
248, 331, 370, 401, 402, 409 

Pacinxa, 31, 35, 40, 197, 296, 306, 311, 
379, 409, 410, 437, 475, 524 
cauca8xca^ 296, 409 
Cecil, 409 

cholerae-asxaixcaej 311, 409, 437 
finklerxy 409 
lewimj 409 
loefflerx, 409 
putrxficaj 409 
Pacxnxeaej 410 
Palmella, 302, 410, 464 
xnjusxonum, 216 
mxrxficaj 410 
'prodigiosa, 410 
PalmellaceaSy 24 
Panhxstophyton, 410 
ovatum, 213, 410 
Parachromatxum, 410 
Paracloster, 48, 60, 266, 267, 410 
hutyrxcuSy 411 

Paracoccaceae, 61, 65, 171, 270, 411 
Parameningococcus, 411 
Paramoecxurriy 15 
Paraplectrurriy 48, 60, 411 
foetxdumy 411, 438 
peronxella, 411 
Parascki 2 a€j 289, 412 
Paraspxrxllumy 73, 83, 412, 471 
lejdovskix, 412 
Passalus cornutuSj 286, 300 
Pasteurella, 35, 40, 82, 87, 89, 93, 99, 105, 
197, 212, 272, 290, 291, 303, 405, 
412, 413, 414, 415 
cholerae-gallxnaTumj 412, 414 
davaxnex, 412. 
gallxcxda, 414 
suxlluy 412 
wexckselhaumxxj 291 


Pasteurelleaej 92, 93, 95, 96, 104, 105, 

414 

Pastexina, 35, 40, 197, 378, 412, 416 
ramosaf 35, 378, 415 
Pasteunaceae, 415 
Pasteurieae, 40, 197, 415 
Peciinohacterj 415 
amj/lophilum, 415 
PectohacxlluSy 71 245, 416 
Pediococcus, 29, 42, 51, 59, 60, 331, 416, 
417, 426, 458 
acidi4actxci, 416 
alhusj 416 

cerensxae, 29, 416, 417 
kennebergXy 417 
vxolaceusy 436 
Pediokokkus, 416, 417 
Pedxoplana, 64, 417 
haeckelXy 417 

Pelochromatiuniy 253, 417 
roseum, 417 
Pelodxctyon, 253, 417 
clatki atiforme, 417 
Pelogloea, 253, 417 
chlonna, 417 
PeloplocQy 418 
undulatQj 418 
taeniata, 417 
Pelosigma, 418 
cohtaiy 418 
Pelosphaeruy 418 
rotanSy 418 
Ptntapierib, 4S5 
PepionococcuSy 157, 334, 418 
Pentncha, 419 
Pentnchxnales, 419 

Pentnckinaey 69, 71, 153, 173, 2S7, 358, 
419, 431, 439, 500 
Perroncitoay 42, 419, 492 
scarlatinosay 419 
Petalobacillus, 420 
Petalohacteria 272, 420 
Petalobactenumy 420 
Petalococcos, 21, 273, 420 
PetalococcuSy 420 
acetx var DuclauXy 420 
Petalo-Gliabacteria 420 
Penzay 487 
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Pezizales, 164 

Pfetfferellay 82, 96, 98, 106, 212, 360, 
420, 421 
malleif 420 
Pkotohactllusj 421 
Photobacter, 169, 339, 421 
Photohacter fischen, 421 
indicumj 421 
luminosumy 421 
phosphorescens, 421 
splend/idum, 421 
splendor^ 421 
Photohactenum, 38, 421 
annularej 422 
caratbicum, 422 
cormaiumj 422 
degeneranSj 422 
delgadense, 422 
fischen, 421 
gluhnosum, 422 
indtcumy 421, 422 
luimnosumj 421 
papillare, 422 
phosphor escens, 421, 422 
tuherosum, 422 
Photobaht&num, 422 
PhotomonaSj 99, 422, 434 
PhoiospiTxllum, 422 
dunhariy 422 

Phragmidiothnx, 29, 31, 34, 40, 43, 46, 
48, 53, 55, 58, 69, 74, 250, 282, 310, 
345, 351, 353, 423, 424 
mulHsoptata, ^3, 424 
PhycobcLctenaceaej 74, 424 
Phycochromaceaej 24 
PhytohacteTj 424 
lycopersicurrij 424, 

Phytomonas, 105, 424, 425 
campestnsj 425 
Phytomyxaj 425, 443, 444 
legumtTiosarumj 425 
lupintj 425 

Phytomyxim, 425, 443 
Pkytozotdia, 18 
Plague group, 67 

Planococcusj 47, 51, 54, 56, 58, 60, 
74, 76, 77, 174, 270, 311, 313, 426, 
426 


OLtreuSy 426 
europaeusj 426 
Planomensta^ 77, 426 
ventncuh, 426 

Planosarcfina, 47, 51, 54, 56, 58, 60, 76, 
270, 311, 331, 426, 427, 455 
426, 427 
mobihSj 426 

PlanostreptococcuSj 76, 427 
Plasmodiophora, 425 
Plectonemay 37 
Plectr^deae, 51 
Plectrzdieae, 60, 196, 427 
Plecindiumj 49, 51, 60, 80, 197, 242, 
268, 398, 411, 427, 428, 438 
paludosum, 427 
putnficum, 427 
ZeZam, 398, 427 
Plectnllum, 49, 232, 428 
Plectnmum, 49, 233, 428 
Plennohactetium, 64, 428 
Plennobaktenum, 428 
Pleurtmicesj 163 
Pleurococcus, 428 
heigelii, 250, 428 
roseo-persxcinm^ 265, 428 
Pleurospoiaj 278, 310, 428 
Plocamobactenum, 429 
crassum, 429 
PneumobacilluSj 331, 429 
hquefacienSj bo vis, 429 
Pneumococcus, 292, 336, 429 
Jlavescens, 429 
gutta-cerei, 429 
lanceolatus, 429 
lichenoides, 429 
mucosus, 429 

Point of departure, 117, 148 
Pollendera, 178, 179, 200, 429, 430 
anthracis, 429 
Pollendra, 430 

Polyangium, 15, 62, 74, 86, 107, 392, 
393, 395, 430 
compositum, 430 
fuscum, 430 
pnmigemum, 430 
septaturrij 430 
simplex, 430 
sorediatum, 430 
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Polyangium vitelknum, 15, 255, 430. 
Folyhact&na, 30, 185, 431 
catenata^ 431 
sulphurea, 431 
Polycepkalum, 255, 431 
aurantiacuTrij 431 
Polycoccus, 22, 37 
Polycysiis, 22, 37 
Polydesmus granulatus, 298 
tyirgimensis, 182, 298, 299 
Polyedrium, 391 
Polygastnca, 17 
Polynomial nomenclature, 110 
Priority, 116, 141 

Propiomhactenum, 71, 156, 157, 419, 
431 

Propionococcus, 99, 431 
Proteae, 92, 93, 95, 265, 432 
Proieohacter, 432 
psevdopulcher, 432 
septicum, 432 
skatol, 432 

Proteus, 15, 31, 43, 82, 93, 96, 98, 105, 
179, 181, 200, 202, 212, 232, 357, 358, 
359, 432, 433, 434, 486, 491, 519, 
531 

mirabilxs, 432 
vulgans, 432, 433 
zenken, 432, 531 
Protohactenes, 178, 433 
Protococcus, 265, 433 
dentahs, 433 
roseo-persicinus, 433 
Protomycetum, 434, 486 
recurreniis, 434, 486 
Protophyta, 24 
Pseudohactenum, 434 
Pseudodtplococcus, 434 
pneumomcus, 434 
Pseudodysentery group, 93 
Pseudomeningococcus, 434 
Pseudomonadaceae, 87, 88, 89, 99, 434 
Pseudomonadales, 419, 434 
Pseudomonas, 47, 54, 57, 61, 68, 74, 75, 
82, 87, 89, 99, 104, 196, 207, 212, 225, 
229, 232, 288, 311, 339, 358, 359, 402, 
422, 434 435, 436, 437 
aeruginosa, 229, 434, 436 


pyocyanea, 229, 434 
radicicola, 425 
violacea, 435, 436 
Pseudorhizolnum, 56, 437 
ramosum, 437 
Psevdosarcina, 437 
Pseudosarcme, 437 
Pseudospira, 311, 409, 437, 481 
Pseudospirillum, 312 
Punctula, 29, 437 
culnca, 438 
glomerata, 438 
rosea, 437 
Puncium, 438 
saltans, 43S 
Pupella, 16, 527 
PutribaciLlus, 71, 438, 439 
putnficus, 438 
vulgans, 438 

Puiribactenaceae, 69, 71, 241, 419, 438, 
439 

Putriclostndtum, 99, 245, 268, 439. 
Putnficmdeae, 100, 266, 302, 361, 370, 
397, 398, 439, 440, 441, 451, 463, 
513, 528 

Putnficus, 438, 439, 
hienstocKi, 439 
Pyohacillus, 439 
capsulatus cuniculi, 439 
Pyohactenum, 439, 440 
fischeri, 299, 439 
Pyococcus, 440 

Radiobacter, 440 
Radiococcus, 440 
Rapanea, 365 

Rasmussenia, 39, 213, 338, 348, 353, 440 
anceps, 213, 440 
buccahs, 440 
gigantea, 440 
maxima, 440 
variabilis, 440 
Recordillus, 439, 440 
fragilis, 441 

Reducibactenaceae, 68, 70, 248, 441, 466, 
473 

Regillus, 439, 441 
progrediens, 441 
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Bhabdockrcmaixumj 56, 70, 255, 360, 
m, 442 
fustformej 441 
mtnusj 441 
roseurrij 441 

Rhahdomonas, 32, 36, 70, 85, 220, 256, 
860, 441, 442 
rosea, 441, 442 
Rkizohactenum, 442 
jaTpomcum, 442 
Rhizobitnae, 81, 212, 444 
RhizoUum, 38, 81, 87, 89, 96, 98, 103, 
195, 258, 400, 442, 443 , 444 
leguminosarum, 425, 443 
Rhizohivs, 442 

Rhizomonas, 69, 169, 434, 443, 444 
Rhodohacilhis, 64, 75, 86, 192, 444 , 448 
^alusiris, 444 

Rhodohacteria, 63, 192, 444 , 445 
Rhodohactenaceae, 55, 68, 70, 73, 74, 
84, 176, 248, 256, 326, 342, 446 , 447, 
448,449,450,502 

Rhodohactenoideae, 84, 85, 444, 446 , 449, 
450 

Rhodohacteroideae, 446 
Rhodcibactenum, 64, 86, 192, 446 
capsulatum, 445 
Rhodohaktenaceae, 417 
Rhodocapsa, 63, 70, 85, 192, 256, 446 , 
502 

suspenm, 445 
Bhodocapsaceae, 63 

Rhodococcus, 44, 61, 63, 65, 70, 76, 80, 
87, 90, 92, 97, 104, 192, 313, 368, 
373, 446 , 447, 449, 606 
capsulatus, 447 
erythromyxa, 446 
fulvus, 447 
rhodochrous, 446 
roseuLS, 447 

Rkodocystts, 63, 70, 85, 192, 445, 448 , 
504 

gelattnosa, 448 
Rhododictyon, 70, 448 , 506 
Rhodomonas, 70, 257, 448 
Rhodonostoc, 63, 87, 192, 445, 448 
capsulatum, 448 
Rhodopolycoccus, 70, 448 , 508 


Rhodosarctna, 70, 76, 448 , 449, 509 
Rkodosphaera, 86, 445, 449 
capsulata, 449 
Rhodospira, 75, 310, 449 
Rhodospinllum, 64, 70, 75, 86, 192, 445, 
449 , 511 
giganteum, 449 
photoTnetncum, 449 
ruhrum, 449 

Rhodothece, 63, 70, 85, 192, 256, 449 , 
450, 512 
pendens, 350 

Rhodovibno, 64, 86, 192, 445, 450 
parvus, 450 
Rickettsia, 450 , 451 
pediculi, 451 
prowazeki, 451 
qmntana, 451 

Rivoltillus, 101, 266, 267, 451 
vibnon, 101, 451 
Rwulana, 23, 490 
Rtvulanaceae, 24 
Robertsomllus, 439, 451 
pnmus, 451 

Rules of botanical nomenclature, 112 

Saccharohacillus, 59, 451 , 452 
pastonanus, 451 
Saccharohacter, 452 
Saccharomycetaceae, 24 
Saccharomycetes, 24 

Salmonella, 82, 93, 96, 105, 226, 298, 
452 , 453 
paratyphi, 452 
schottmulleri, 453 

Saprospira, 72, 86, 88, 107, 453, 481, 
484 

grandis, 453 
nana, 453 

Sarcma, 18, 19, 22, 25, 26, 27, 28, 30, 

32, 33, 35, 37, 42, 43 44, 45, 46, 47, 

49, 51, 53, 54, 56, 58, 59, 60, 65, 66, 

67, 71, 73, 74, 76, 77, 80, 87, 90, 92, 

97, 104, 156, 157, 181, 269, 270, 276, 
311, 313, 331, 341, 365, 368, 373, 375, 
416, 427, 449, 463, 464, 455, 456, 
457, 458, 459, 509, 519, 521 
aurantiaca, 456 
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Sarcxna citrea, 456 
flavaj 456 
httorahs, 305 
lui&cLj 456 
roseaf 455, 509 
unnae, 454 

ventncuh, 18, 322, 364, 453, 454, 455, 
456, 457 

Sarcinacoccos, 457 
SarcinaglobuluSf 457, 458 
puncturrij 457 
8arcinastruin» 56, 467 
urosporae, 457, 458 

Sarcineae, 25, 42, 212, 249, 274, 454, 

458 

Sarcinee, 274, 416, 458, 502 
Sarcinoglobulus^ 458 
Schinzta, 425, 443, 458, 459 
legumtnosarumj 425, 443, 459 
Schizofitij 206 

Schizomycetacea, 91, 394, 459, 460 
Schizomycetaceae, 39, 233, 459, 460, 515 
Schizomyceten, 460 
Schizomyceteti, 19, 24, 47, 49, 54, 74, 78, 
87, 88, 102, 205, 208, 251, 289, 308, 
309, 394, 412, 419, 469, 460, 461, 
481, 516, 517 

Schizophyceae, 251, 391, 501 
Schxzophyta^ 22, 24, 397 
Schxzosxphon^ 23 
Schmxdlea, 253, 461 
luteola^ 461 
Schuetzxa, 42, 461, 492 
dxBseXi 461 
equXi 462 
lagerhexmxxj 462 
laughlxnXf 461 
poelsxxj 461 

Scleroihrxx, 38, 200, 275, 378, 385, 386, 
462, 463 
callxtrxchaej 462 
kochxXj 386, 463 
tuberculosxs, 378, 462 
bexgelxanum, 250 
Scytonemaj 260 
Scytonemaceae, 24 
Segmmlluaj 439, 463 
aerofoeixduSj 463 
Semxclostndxumf 62, 463 


citreum, 463. 
ccmrrmne, 463 
fiavum, 463 
rubrum^ 463 
Septicemia group, 67. 

Serratxa, 15, 77, 82, 104, 203, 212, 274, 
304, 369, 374, 463, 464, 465, 530 
marcescenSf 15, 464, 465 
marescens, 464 
suhtxlxs, 203, 464 
Shxgella, 93, 96, 298, 314, 465 
dysentenaey 465 
JlexnerXj 314 
Sxderocapsa, 71, 80, 465 
mag or y 72, 466 
treubxxy 72, 465, 466 
Sxderocapseae, 80, 466 
SxphonomyxQy 466 
nosocomxx vxennensxsy 466 
Solxdococcusy 70, 359, 466 
Solxdovxbrxo, 70, 441, 466 
Spermosxray 23 
Sphaerella, 325 

Sphaerobacterxay 21, 35, 38, 273, 387, 
467, 469 

Sphaerobacterxesy 375, 467 
Sphaerococcaceasy 467 
SphaerococcuSy 467 
conferioxdeSj 467 
lactxs acxdxy 467 
SphaerokokkuSy 467 

Sphaerotilusy 17, 20, 27, 32, 34, 39, 44, 
45, 52, 55, 74, 83, 106, 251, 261, 262, 
264 467, 468, 469 
glaucuSy 468 
lacteusy 467 
natans, 17, 467 
ockraceuSy 468 
tkermalxs, 366, 467 
Spkerobactenay 469 
Spxrellay 469, 470 
canxSy 469 
regavdxy 470 
Spxnlxna, 16, 470, 527 
Spxrxllaceaey 47, 50, 51, 52, 57, 59, 60, 
64, 67, 73, 74, 79, 83, 87, 88, 89, 91, 
94, 97, 103, 104 209, 297, 308, 309, 
326, 379, 384, 412, 470, 474, 479, 
480, 526, 527. 
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Spinlleaej 34 , 40 , 197 , 471 
Spinlhna, 18 , 216 , 471 , 523 , 527 
Sjitnlhneaei 19 , 471 
Spinllobactenaceaef 273 , 471 , 476 
Spinlloflagellata, 471 
Sjytnllum, 17 , 18 , 19 , 20 , 21 , 23 , 25 , 26 , 

27 , 28 , 29 , 30 , 31 , 32 , 33 , 34 , 35 , 37 , 

40 , 43 , 44 , 45 , 46 , 48 , 50 , 52 , 53 , 54 , 

57 , 59 , 60 , 62 , 64 , 67 , 68 , 70 , 73 , 74 , 

75 , 77 , 83 , 87 , 90 , 94 , 97 , 104 , 197 , 
199 , 206 , 207 , 215 , 217 , 306 , 308 , 312 , 
318 , 379 , 407 , 434 , 441 , 449 , 459 , 466 , 
470 , 471 , 472 , 473 , 474 , 475 , 476 , 
483 , 486 , 487 , 511 , 519 , 522 , 524 , 525 , 
527 , 528 

desulfuricanSj 432 
gtgant&um, 470 
ohermeiert, 434 , 438 * 
phcatilef 471 
proeclarum, 183 
ruhrum^ 52 , 449 
rnfum, 20 , 472 
sangmneum, 407 
serpensj 312 
spiHlhm, 474 
tenue, 17 , 20 , 312 , 434 , 472 
undula, 17 , 20 , 52 , 312 , 471 , 472 , 473 , 
474 , 523 
molaceum, 436 

volutans, 20 , 389 , 407 , 471 , 472 , 474 , 
475 

zeylanicumy 528 

Spirohaeilltis, 38 , 62 , 474 , 475 , 476 
menkowsLii, 474 
gigasj 475 
zeylamcuSf 528 

Spirobactena, 21 , 35 , 37 , 43 , 62 , 207 , 
470 , 472 , 475 

Spirobactenaceaej 273 , 471 , 476 
Spirobactenum, 476 
Spirobaktenaceen, 476 . 

Spirobazillus, 75 , 476 
Spirochaetaf 17 , 18 , 20 , 27 , 28 , 32 , 35 , 
48 , 57 , 59 , 62 , 64 , 70 , 72 , 73 , 78 , 86 , 
88 , 107 , 184 , 216 , 241 , 312 , 379 , 470 
472 , 476 , 476 , 477 , 478 , 479 , 480 , 
481 , 482 , 484 , 485 , 513 , 515 , 522 , 527 . 
balbianii, 64 . 
bijlexa, 343 


buccahsj 64 
gallinarum, 64 , 240 
palhdaj 483 

phcatiks, 17 , 20 , 64 , 78 , 476 , 477 , 479 , 
480 , 486 
recurrenhS) 485 
Spirochaetacea, 480 , 481 
Spirochaetaceae, 64 , 86 , 107 , 240 , 284 , 
344 , 453 , 479 , 480 , 481 , 482 , 514 
Spirochaetales, 102 , 107 , 461 , 481 
Spirochaete, 21 , 23 , 25 , 26 , 30 , 33 , 34 , 
37 , 43 , 44 , 45 , 56 , 50 , 52 , 54 , 59 , 60 , 
73 , 74 , 77 , 207 , 308 , 379 , 470 , 471 , 
477 , 478 , 481 , 485 . 
cohmiy 477 
ferfugxnea, 318 , 477 . 
ohermexerxy 52 , 477 , 479 
pallidum^ 513 
phcatxhSf 4:77 f 478 
schroeteriXy 477 
Spirochaetxdaej 480 , 481 , 485 
Spirochaetoxdeaf 72 , 481 
Spirochetaceae, 482 
Sptrochoete, 476 , 482 
ohermetenj 434 
Bpirodiscu6, 17 , 215 , 482 , 527 
fulvus, 17 , 482 

Spxromonasj 25 , 27 , 32 , 40 , 197 , 306 , 312 , 
418 , 434 , 482 , 483 
cohmi 418 , 471 , 483 
volubihSf 482 , 483 

Bpironemaj 62 , 78 , 107 , 379 , 478 , 483 , 

484 , 513 
recurrentiSj 78 

Spxronemaceaj 283 , 458 , 484 
Spirophyllurrij 53 , 64 , 70 , 318 , 350 , 484 , 

485 , 515 

ferrugineunif 319 , 484 , 485 
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recurrenHSj 485 
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vtolacea, 436, 503, 604. 
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Thtomonasy 69, 257, 502, 506 
ThiopediCLy 36, 55, 70, 311, 343, 447, 606 
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Thiotheccy 36, 41, 56, 70, 85, 175, 176 
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diphthencay 613 
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Tonda aceit, 518. 

Treponemaj 62, 63, 64, 72, 78, 86, 88, 
107, 241, 380, 478, 479, 481, 482, 
483, 613 

palhda^ 64, 78, 513, 514 
Trepon&mdaej 480, 614 
Tnchohacte.iaj 177, 324, 614, 516 
Tnchohactenaceae, 52, 60, 69, 70, 248, 
289, 349, 484, 614, 515 
Tnchohacienaceiy 326 
Tnchohactennae, 52, 60, 616 
Tncliobakterien, 515 
Tnchogenae^ 34, 39, 283, 459, 515, 516 
Tnchomycetes, 67, 497, 616, 516 
Tnchomyzeten, 516 
Tncogene^ 264, 353, 616 
Tnchosporurrij 250 
beigehif 250 
Trochtscia, 383 
Trypanoplasmaj 63 
Trypanosoma, 63, 478 
Trypanosomidae, 62 
Type, 142 

Type basis code, 145 
Typon>Tn, 148 

Tyrothnx, 26, 202, 406, 617, 518 
catenula, 517 
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distortusy 517 
fihforminj 517 
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scahei, 517 
tenms, 517, 518 
turgidua, 517 
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Ulva, 185 

Uliina, 20, 153, 154, 388, 618, 519 
aceti, 388, 518, 519 
myxophila, 518 
ruhi-^daei, 518 
samhuci, 518 

Umbina, 19, 153, 154, 519 
aceh, 459, 519 

Urohaallus, 24, 71, 173, 619, 521 
duclauxtt, 520 
freundenreichit, 520 
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maddoxiij 520 
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pasteum, 519, 520 
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Urohacter, 620 
Urocephalum, 19, 177, 620, 

Urococcus, 24, 58, 521 
ureae, 521 
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Urosarmna, 24, 621. 

Urospora tmraJyihs, 457 

ValloTxllus, 101, 266, 621. 
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Vermes, 14 

Vxlno, 14, 15, 16, 17, 18, 19, 20, 21, 23, 
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bacxllus, 15, 16, 17, 20, 231, 368, 369 

522, 523 

choleras, 409, 524, 525, 526, 527 
cholerae-asiatxcae, 51, 67, 526 
comma, 526 

cyanogenus, 218, 229 523 
Ixneola, 15, 16, 17, 20, 216 363, 522, 

523, 524, 527 
prolijer, 17, 20, 522 
proteus, 525 

rugula, 15, 16, 17, 20, 363, 522, 523 

524, 525 

serpens, 15, 20, 522, 523, 524 
spirillum, 15, 16, 471, 474, 522 
subtilis, 17, 20 369, 522 
syncyaneus, 17, 218, 219, 229, 522, 523. 
synxanthus, 17, 213, 218, 522, 523 
tremulans, 17, 20, 522 
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undula, 15, 231, 522 
urinae, 525 
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Yxhrio xanihogenuSj 218, 523 
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Vibrion, 526, 627 
septique, 101, 279, 527 
Vihnones, 217 
Vihnonia, 17, 215, 523, 527 
Vibnomda, 18, 216, 523 
Vibnomdss, 16, 363, 470, 522, 627 
Vibriomeaej 259, 260, 312, 390^ 627 . 
Vibriomens, 528 
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Vienna code, 112 
Volvox, 14, 15 

W ember gilluSj 439, 628 
histolyticus, 528 
WelMlus, 101, 267, 489, 629 
aerogeneSj 101, 529 
Wesenbergus, 93, 96, 298, 629 
wesenbergij 529 

Winogradsky a j 41 , 197, 310, 337, 629 , 
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Zoogalactma, 15, 304, 630 
imetropha, 15, 464, 530 
Zoagalactina, 630 
Zoogalactinaj 374, 630 
Zoogloeoj 19, 21^ 218, 220, 274, 320, 
630 

betgehana, 250 

pulmonis eqm, 240, 241, 530 
ramigera, 217, 529, 530 
termo, 216, 217, 530 
Zoological Code of Nomenclature, 136 
Zopfeae, 96, 104, 105, 631 , 532 
Zopfieae, 531 
Zopfiella, 31, 34, 631 
tumescens, 531 
Zopfielleae, 34 

Zopfius, 96, 98, 105, 338, 631 
zopfiij 531, 532 
Zygohactenum 35, 632 
Zymosotis, 532 
esculans, 532 
regular! s, 532 
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